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Abstract  
In the present manuscript we have stated simple properties of General, and simple continued 
fractions which are fundamental to the study of the subject. We have considered approximation 
of number x by means of convergent to the Simple continued fraction for x. 
We have found all the integral solutions of the Diophantine equation  ax+by = c by using the 

Simple Continued Fraction  for 
௔

௕
  . Using the theory of (S.C.F.), we have proved that every 

factor of Q2+1 can be expressed as the sum of two squares. 
A Converse of this result that if p is written as sum of two squares then an integer Q can 

be found such that Q2 + 1 is divisible by P is also proved.  

Keywords: Fraction, General Continued fraction, Simple Continued fraction. Symmetric 
continued fractions, Diophantine equation. 

Introduction 
 

An expression of form 

a1±  
௕మ

௔మ±
್య

ೌయ±⋯………………….

 

 
Where the’s and the b’s are positive or negative integers except then a1 may be zero is 

called a general continued fraction (C.F.) 
For simplicity we write above expression as 

                               a1±
௕మ

௔మ±
       

௕య

௔య±
……………..    

The theory of C.F. has played a great role in mathematics and its application to number 
theory has yielded many fruightful results as well as we shall see in  

The  signs may be supposed to be attached to the b’s and the C.F may be written as  
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                        F = a1+     …………….. ________________________(1) 

  In which a2 , a3…………………. are all positive. 

The fraction obtained by stopping at a particular stage is called a convergent. Thus we define 1st, 
2nd, 3rd ……….. Convergents as 

 

                                   , a1    , a1 +     ,   ………………….  

1. Law of formation of successive convergents 

   Let un denote the nth convergent of the C.F 

                         F = a1+  …………   ………….    +………………….    

So that  

 u1  =       , u2  =   a1    =    ,  ………………….   

We write p1 = a1 , q1 =  1, 

  P2  =  a1a2+b2  ,  q2     =   a2 

So that  

         u1  =    , u2  =      , ……………………. 

It is clear that u3 can be written form u2  by changing a2 into      a2 +  

Thus we have  

 u3  =  

               =  

        =  

and so  
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 u3    =     where p3 =p2 a3    +  p1b3 

                            and   q3  = q2 a3    +  q1 b3 

Continuing in this way we can show that if pn & qn  are defined successively by the equations 

pn = anpn-1 +bn pn-2 , qn = anqn-1 + bn qn-2       …………..(1) 

then     is the nth convergent of F 

The relations (1) are called recurrence formulas. 

We shall find it convenient to take  p0 =1 ,q0 =0 

 So that the equation (1) hold for all n 2  

(but we shall not regard p0/q0 as convergent) 
We rewrite the above results as follows 
For the C.F. 

 

F = a1+  +   +………….    +………………….    

The quantities pn & qn are defined by the relation (1)i.e, 

pn = anpn-1 +bn pn-2  

 qn = anqn-1 + bn qn-2     n      

with the initial values  p0 = 1 ,q0 = 0,  p1= a1  ,  q1=1 
 conversely, we shall prove by induction 
Theorem (1): If pn and qn are defined by the relation (1) then pn /qn is the nth convergent of F. 

For assume that the theorem is true  

  For n = 2, 3,…………….m. 

Then denoting the nth  convergent by un 

We have  

um  =    =   

Now , 
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 pm-1 ,qm-1 , pm-2 ,  qm-2 , are independent of am and bm ,also um+1 can be obtained from um by 

writing am +   for um 

hence,  

 um+1  =  

  =  

  =  

  =  

Thus the theorem holds for n = m+1  
Since it holds for n = 2 , it hold for n = 3 

Induction proves the theorem. 
 

Note that for the C.F.   a1-     ………….    -………………….   

the recurrence formulas (1) hold if we change the sign of all the b’s 

 
Ex. find the value of the continued fractions  

 

1+     

The C.F. may be written as 

          F= 1+     

Let pr/qr  ( r = 1 , 2 , 3 ,4 , 5)  denotes the rth convergent  of . F 

Then = =  

By the law of formation of successive convergents of F 

= =  
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= =  

= =  

Note that we do reduce the convergent to lower terms until the end. 

 

3 . Infinite  C.F. 

F = a1+     ………….    ………………….     

 

In which n increases without limit is called an infinite C.F. otherwise finite C.F.  
In case F  is an infinite C.F, the sequence of its convergents 

  u1 ,u2 ,……….. , un ,………… 

 
 where ur = pr/qr  ( r = 1 , 2 , …………) if infinite and F is called a convergent, divergent 
or cscillatory C.F according as the sequence (ur) is convergent, divergent or oscillatory.  
 

 In case F is convergent the value of F is defined as 

F = Lt  ur Lt pr/qr 

                      r  

 
4.Simple C.F. :-If b’s  in  F above are 1 , we say that F is  simple C.F. 
Thus a simple Continued Fraction (SCF) is defined as  

F= a1+     ………….    ………………….    

 

Where the’s are positive integers, except that a1 may be zero. 

 The  a’ s are called  partial  quotients or simply  quotients . the  law of  formation of  
successive convergent pn /qn  is then obtained  by  taking  all  the  +  b’s equal  to 1 . thus 

Theorem 1 :  If pn/qn is the nth convergent of the SCF 

  a1+     ………….    

Then pn  =an pn-1 + pn-2 , qn =an qn-1 + qn-2 , n  
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With the intitial conditions  

P0  =1 ,  q0  =  0 ,   p1 = a1 ,   q1 = 1 

An important result is 

Theorem (2) 

Every positive rational fraction can be expressed as a S.C.F.  With in odd or even number of 
quotients at will 

Proof: - Let     be a positive rational number. We may suppose that a and b have no common 

divisor >1 and that they are positive 
In the process of finding the greatest common divisior ( G.C.D) of a and b , let a1 , 

a2……… be the quotients and r1 , r2……….. the reminders so that  

a = a1b + r1 ,  b=r1a2+ r2 , r1 =r2a3 + r3………….. 

 therefore 

    = +   =  

=   

= a1+      

The process terminates because the reminders which are positive are decreasing at each stage. If 
an is the last quotient, we have 

a1+  ………….    

If an > 1 , we can write  

If an = 1 , then    

Thus it can always be arranged that the number of partial quotient is either odd or even. 

Ex.  1+            
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  1+            

In the first C.F the number of partial quotients is 4 and in the second it is 5 

Note:- The fact that the number of quotients can be made even or odd is of importance. 
An illustration is given below:- 
 Find the least solution in positive integers of the equation. 
         (1)    50x - 223y = 1  

          and the equation         (2)  50x- 223y = -1  

Solution :- Convert into a C.F with 

(1) odd number of quotients & 
(2) even number of quotients 
We find  

 = 4+            

(odd number of partial quotients ) 

also 

 = 4+            

  (Even number of partial quotients) 

If pn/qn denotes the nth convergent to the C.F. for   we find with first case 

=   ,      =  ,  =   =    

 =   , =    

 Then x = p4 = 58, y = q4 = 13 , is the least solution in positive integers of the equation 
(1) 

Similarly in the second case we find 

 =   ,      =  ,  =  ,  =    

 =    ,  =     
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and  x = p5 = 165 ,   y = q5 = 37 , in the least solution in positive intgers of the second 
equation 

this point will be clear form the properties of convergents of a S.C.F which we shall 

establish in next section. 

5. Properties of convergents 

Let   be nth convergents of the C.F. a1+     ……………… 

So that pn = an pn-1 +pn-2  , qn  =  an qn-1 + qn-2 

For n  2 with p0 = 1 , q0 = 0 

So that the convergents are  ,  ,  ,………………. 

 
Then we have  

(1)p2 >p2 and for n  , 

Pn - pn-1 = (an-1) pn-1 +pn-2  pn-2 >1 

Also 

 q2  q1 and for n  

 qn  - qn-1 = (an-1)qn-1 + qn-2 qn-2 1 

Thus we have, 

Theorem(3) 

Each of the  sequences (pn) , (qn) increase with n .  
We  next have 
Theorem (4) 
pn qn-1- pn-1 qn = 

 (-1)n ____________________(A) 

For  pn qn-1- pn-1 qn = (an pn-1 + pn-2) qn-1 -
 pn-1 (an qn-1+ qn-2) 

=- (pn-1 qn-2 - pn-2 qn-1) 

= (-1)2 (pn-2 qn-3 -pn-3 qn-2) similarly 

…………………………………………………………. 
=(-1)n-1 (p1 q0  - p0 q1) =(-1)n-1 (-1) =(-1)n 
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(p0 =1 , q0=0 , q1= 1) 

From theorem 4 follows  
Theorem (5):- pn and qn can have no common divisor >1 

 For if pn , qn have a common divisor d , then by the theorem 4  d , would  divided  1 by 

the theorem 4  
   Hence d = 1    
We express it by saying that pn/qn is in its lowest terms and write (pn ,qn) = 1  meaning thereby 
that the greatest common divisor (G.C.D) of pn and qn is 1  
We now prove 

 
Theorem (6):- 

Pn qn-2 -  pn-2 qn =(-1)n-1an 

For pn qn-2- pn-2 qn 

=(an pn-1 + pn-2)qn-2 –pn-2 (an qn-1 +qn-2) 

= an (pn-1 qn-2 –pn-2 qn-1)=(-1)n-1an 

another important results  

Theorem (7):-   

                  (1)  =an +  

                   =an+  

      For  pn = an pn-1 + pn-2 

      So   =an+ an    

     And  = an-1    

  ……………………………….. 

        = a2     a2   

 Hence (1) follows , Similarly (2) can be proved. 
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6. we have seen that if p/q and /  are two consecutive to a S.C.F , then  

  p  

Conversely,  

let (L) hold where we may suppose that and suppose that p/q is expressed as a S.C.F 

with an odd or odd numbers of quotients according to the + or – sign in (L) ,Then we can prove 
that p’/q’ is the convergent immediately . preceding  p/q . 
For suppose that p///q// is the convergent  immediately preceding  p//q/. 
Then we must have  

Pq/ –p/q = pq// – p//q 

Then    p(q/ – q//) = q(p/ – p//) 

 But q is prime to p , since  pq/ - p/q  =   1 and therefore q divides q/ – q// . 

But both q/ & q// are positive and they are each less than q and so their difference is less then q . 
 Hence we conclude that q cannot divide  q/ - q// . unless q/ = q// and then also p/ = p// this 
proves the result. 
7.Sequences of odd and even convergents:- 

 Let  a1 +  

be an intinite C.F. with pn /qn as its nth convergent. Then by theorems 4 & 6 

           =  

  =  

Writing  un = pn/qn we see that un-un-1 &  un - un-2 are of opposite sign  

Hence  un lies between un-1  &  un-2 

Since u1< u2 we than deive 

u1 <u3 <u2 <u3 , u3<u4 <u2 , <u3 <u5 <u4 

thus we have   

u1 <u3 <u5……………………… <……….u6 <u4 <u2 ……… 

Thus the odd convergent u2n-1 form an increasing sequence , and the even convergents 
from decreasing  sequence  and every odd convergent  is less then any even convergent. 
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Hence  if n  both u2n-1 and u2n tend to finite limits and these limits and these limits are same 

 

   u2n –u2n-1   

        =    

as n  un tends to a limit F such that for every n, 

                                               u2n-1  <  x  <  u2n 

Thus we obtain 

Theorem(8):- every infinite S.C.F is convergent and its value is greater than only convergent 
and less than any even convergent. 
Closenes of approximation:- 
     We shall prove 
Theorem(9) Each convergent to a S.C.F is a closer approximation to the value the continued 
fraction than the preceding convergent. 
For 

Let    ………………+     

and   an+1 + ………. 

 Then     =  

and Therefore    where an+1 is replaced by an+1 + ………. That by  z’ 

Thus    which gives 

(  qn-pn)= - (  qn-1 –pn-1) 

and so  -   

Now   1 ,qn >qn-1 , and so  
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Hence  

This proves the result. 

Using this result we now prove another one 

Let  = a1 +  ……………. 

and let p/q be any convergent of and  the preceding convergent  

Let r/s be any fraction with s < q. Suppose  that r/s is near to  than p/q. then since each 

convergent is near to the value of the C.F than the preceding convergent we have that. 

  r/s is also near to  than  

 

Hence =  

 or  

which is impossible . Hence s > q. We thus obtain 

Theoram(10):-Any convergent to a S.C.F is a closer approximation to the value of the  C.F . 
Than any other fraction with denominator less that of the convergent    
9. Approximation by convergent  

Let x = a1+  …………….  be a S.C.F and Let be its nth convergent. 

Then we shall prove 

Theoram(11):- 

 

Proof :-Letting  Then (sec.5) 

…………….un , un+2, x , un+1 , ……………… is an increasing or decreasing sequence 

Hence  
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Also  and =   

Where the results (M) follows 

We can make the result free from an+2 if we widen the limits in (M). Thus  since qn=2 = an+2 qn+1+ 

qn we have  

 

So  

 

Since  qn+1>qn , it follows that 

Theorem (12) 

  

An application of theorem 4 
Def: - An equation which is to be solved in integers is called a Diophantine equation.  
  Such an equation is not an special equation but special kind of solution is requied. The equation 
is so called after the name of the mathematician Diophantus Alexandria. Who lived in the third 
century A.D 
 
 Solution of the Diophantine equation:- 
 

Ax + by = c  _____________(A) 
    Where a , b, c are given integer 
    We may assume that a , b are relatively prime  
 
    i.e, ( a , b ) = 1 for if ( a , b ) = d > 1 , 
 
    then  d would divide c and then we set a like equation in which the coefficients.  x & y are 
relatively prime . 

We convert  in to a S.C.F say 
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If  is its nth convergent then 

 =  , and since the 

Convergent are in their lowest term we have, 

a = pn  ,b = qn 

by theorem 4 , we then have 

a qn-1 –b pn-1 = (-1)n 

on multiplying through by (-1)nc we get 

 = c 

 

Hence  one solution say x=x0  , y= y0 of the equation(A) is given by 

 X0 =  , y0 =  

           and so ax0 +by0  = c 

Now let x , y be any solution of (A) so that 
    ax  + by = c 
By subtraction 
 a( x - x0 ) + b ( y – y0) = 0 

 or  a( x - x0 ) = - b ( y – y0)  

since (a , b) = 1 the integer b must divide x – x0 and so  

we can write x – x0  = bt 

where t is an integer .Then  

 abt = - b ( y – y0 ) and so y – y0 = -at 

Hence x =  x0 + bt , y = y0  - at 

Thus any solution of (A) may be expressed  by (B) in terms  of a given solution  and integer. 
Conversely , it is seen by direct subtraction in (A) that the values of x gives by (B) actually 
satisfy (1 ) for arbitary values of t . we thus obtain. 

Theoram (13):- 

 All integer solution of the Diophantine equitation 
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   Ax + by = c , 

Where a , b , c are integers ( a , b ) =1 are obtained by the formula 

 x = x0+bt, y =  y0 - at 

Where, x0 ,y0 is any particular solution of given equation and t  an arbitrary integer . we call t a 
parameter. 

  It should be noted that we could find the particular solution  X0 ,y0  by any method , not 
necessarily by the C.F method and obtain all integral solution  of the given equation by means of 
the aforesaid formula. 

:- Find the general solution in integer of  the equation 33x  + 19 y  = 14   

             

                    

                    = 1 +  

Convergent immedialely preceding  

             is  1 +  

              = 1+  

and  we have 33.4 – 19.7 = 132  - 133  = -1 

multiplying  by -14 we have 33 (-56) + 19.98  = 14 

Hence x0  = - 56 , y0  = 98 is particular solution of the given equation  

Hence the general solution is  

X = -56 + 19t , y = 98 -33t ________________(1) 

Where t is any integer i.e, t = 0,    

Taking t = 3, we have x = 1, y = -1, then the general solution of given equation takes the simple 
form  
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Where T is an arbitrary integer for T =  0 

We have  which is the numerically least solution of the given equation. We 

could have found this particular solution merely by inspection and then applied the general 
formula  

Indeed II is obtained from I by taking t = T + 3 . In this regard we prove below a general. 

Theorem:- 

Let a solution (x, y) of the equation  

Be given by  

 
With ( ) a particular solution and parameter t , then the same solution will be the given 

with ( ) a particular solution and parameter t1 where 

t = t1  +  

For suppose 

              

then  

           

Hence  

           &    

        But  since 

                 

or  

 

because ( , ) and ( , ) are particular solutions of the equation (A) 

Hence if we take  

          

We have 

 hence  as required. 

Symmetric continued fractions 
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Def. :- A finite SCF in which the quotient equidistance from the beginning and end are equal is 
said to be symmetric . For example : the continued fractions 

 

                                                  , etc. 

are symmetric . the first one has an odd number of partial quotients and the second one an even 
number of partial quotients. An important property of symmetric continued fraction with an even 
number of partial  quotient. 
 
Theorem: 
Let  

                      and 

 

So that P/Q is a S.C.F with an even number of quotients. Let  be the convergent immediately 

preceding and similarly let  

 be the convergent immediately preceding  

Then  P =    p2 
+ p

2 

          Q = q2
+

 q 2 

           Q2+1 = PQ  

For by the theorem, 

 

 

 

                                         



22 
 

                                   =      

Also  

Now,  

  Letting  the rth convergent of 

              we have 

                

      =          

               

                                               Since  

                                                          

                                                          

                                                          

           Hence P=p2+p’2,Q =pq+p’q’ 

Again  
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Hence P’ = pq + p  q = Q 

              Q’= q2 + q’2 

     Q2 + 1-PQ’ 
             =(pq  + p’q’)2 + 1 – (p2+p’2) (q2+q’2) 

             =1 – (pq’-p’q)2 = 1-( )2=0 

 
    Hence Q2+ 1 =PQ’ 

 

The theorem follows. 
Applying the above theorem we now prove the following important result in number theory. 
Theorem : 
If Q be any positive integer then any factor of Q2 +1 can be expressed as the sum of two squares. 
Proof :- let Q2 +1 = PR where we may suppose without loss of generality that P> R .Then 
plainly P>Q . Also P is prime to Q , i.e P and Q donot  have a common divisor >1 

 Let   

Note that we can always express a C.F into an odd or even numbers of quotients at will 

Then if  is the convergent immediately preceding P/Q we have  

PQ’ –p’Q= (-1)2r=1 
                =PR- Q2 

And so P(R-Q’)= Q(P’- Q) 

Now since P is prime to Q , P divides P’ – Q. But  P > Q and P > P  and so P is greater than the 

difference P  –Q 

 Hence it must happen that  P -Q =0 or Q =P  and then R = Q  

Thus    
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Also  

  Hence a2r = a1, a2r-1 = a2 , ………………….. and  the C.F for   is necesserly symmetric the 

result of the previous theorem applies and hence , denoting the ith convergent of (A) by 
         Pi /qi we have  

 P =  

This proves the theorem  
Note:-This  method  of expression of a factor of Q2  + 1 as a sum of two squares is constructive , 
That is it actually allow one to compute the factor into a sum of two squares. 
Ex. Express each factor of 82 + 1 as a sum of two squares  

We have 82 + 1 = 13.5 
Let Q = 8, P = 13 ,  R = 5 
 

  

Ex . Express  is a S.C.F with an even number of quotients and  

let  be the convergent immediately preceding P/Q 

  

Then   , ………….. 

So by the above theorem 

P=  

R=5=  

We shall now prove the converse to the preceding theorem. 

 

Theorem : 

If P =  then an integer Q can be found such that Q2+1 is divisible 

by P. 

Proof :- let     
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              and  

then denoting the ith convergent of the last C.F by pi/qi 

we have , by the previous theorem  

 

X=  

=P=  

Since  

                   

                   

Also P’ =  Q (where   is the convergent immediately preceding )  
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Introduction 
Various researchers1-3 have reported about the solvent effect on the solvolysis of simple esters 
and amides but the study of  the study of the effect of solvent on the biochemical and mdicinal 
potential of  esters having longer carbon chain has not been paid adequate attention so far, So it 
was thought essential to study the solvent effect on the alkali catalysed solvolysis of the propyl 
hexanoate(having longer chain) as it seems fruitful from biochemical as well as medicinal points 
of views, in the best interest of human beings. 
Experimental  
The kinetics of alkali catalysed solvolysis of propyl hexanoate was studied in water-ethanol 
(water-EtOH) media having varying composition of the reactant media, separatlely prepared by 
adding 30 to 80% of  EtOH in it. The reaction mixture was prepared such that its strength in  
terms of ester as well as alkali were kept 0.05M and 0.1M respectively. The temperatures of the 
reaction were varied from 20 to 40°C. The reaction was found to follow the second order kinetic 
equation and the evaluated values of specific rate constants are recorded in Table-I. The 
evaluated values of  Iso-composition activation energy (EC) and Iso-dielectric activation 
energy(ED) respectively in Table - II and III. 

Table – 1 

Specific rate constant values of Alkali catalysed hydrolysis of Propyl hexanoate in water-
EtOH media 

 

k x 103 in (dm)3 mole-1 min-1 

Temp 

in °C 

% of EtOH (v/v) 

30% 40% 50% 60% 70% 80% 

20°C 81.18 73.81 67.87 63.62 58.78 53.47 

25°C 120.25 106.64 95.96 86.62 76.23 67.03 
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30°C 170.33 156.24 134.93 117.38 102.14 79.45 

35°C 269.96 220.60 186.12 151.69 123.00 98.42 

40°C 370.42 310.03 256.09 200.54 162.26 121.14 

Table - IV 

Evaluated values of Iso-composition Activation Energy (Ec or Eexp) 
of the reaction in water-EtOH media. 

% of  

EtOH (v/v) 
30% 40% 50% 60% 70% 80% 

EC value in 
kJ/mol 

58.59 55.46 50.76 45.17 39.17 32.06 

Table - V 

Evaluated values of Iso-Dielectric Activation Energy (ED) of the reaction at Desired "D" 
values of the water-EtOH media. 

D values D = 35 D = 40 D = 45 D = 50 D = 55 D = 60 

ED value in 
kJ/mol 

42.22 46.49 51.09 55.63 59.84 65.51 

From the slopes of the plots of log k values versus log [H2O] values (their values recorded in 
Table -IV), the evaluated values of no. of water molecules associated with the activated complex 
have been inserted in Table -V. The consolidated values of the thermodynamic activation 
parameters have been tabulated in Table -VI. 
 
Results and Discussion 

Solvent Effect on the Specific Rate Constants of the Reaction: 

From Table-I, it is clear that specific rate constant values of the reaction go 

Table -IV 
Variation of log k values of the reaction at  different temperetures  

with mol% of DMF in water-DMF media. 
% of 

EtOH 

% of 

H2O 
log [H2O] 

3 + log k values 

20°C 25°C 30°C 35°C 40°C 
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(v/v) 

30% 70% 1.5898 1.9094 2.0801 2.2313 2.4301 2.5687 

40% 60% 1.5229 1.8681 2.0279 2.1938 2.3436 2.4918 

50% 50% 1.4437 1.8317 1.9821 2.1301 2.2698 2.4048 

60% 40% 1.3468 1.8036 1.9376 2.0696 2.1978 230022 

70% 30% 1.2218 1.7692 1.8821 2.0092 2.0899 2.2102 

80% 20% 1.0458 1.7281 1.8263 1.9001 1.9931 2.0833 

 
Table - V 

Values of the slopes of the plots of log k versus log [H2O] at different temperatures 

Temperature in °C 

Slope - I 

Where log[H2O] value is 
below 1.375 

Slope - II 

Where log[H2O] value is 
above 

1.375 

 

20°C 0.257 0.476 

25°C 0.381 0.615 

30°C 0.569 0.678 

35°C 0.630 1.078 

40°C 0.738 1.137 

on decreasing with increasing EtOH content of the reaction media. From the plots of log k with 
mole % of organic co-solvent as shown in Fig. -1, it is observed that the plot follows a sharp 
decreasing trend upto 27.50 mole % EtOH at all temperatures. After 27.50 mole % of EtOH in 
the reaction media, the depletion in the rate becomes slow at all the temperatures. However, 
sharpness in the depletion of the rate becomes greater with increasing temperature of the 
reaction. The trend of variation in the values of specific rate constant may be discussed in light of 
the Hughes and Ingold4 Theory. According to the theory, increase in dielectric constant values of 
the reaction media results in increase in the rate when there is concentration of charges on the 
transition state and causes a decrease in the rate when there is diffusion or destruction of charges 
on the transition state. 
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This fact is true that there is decrease in the dielectric constant values of the aquo-EtOH mixture 
with the gradual addition of organic co-solvent. In the alkali catalysed hydrolysis of propyl 
hexanoate, due  to participation of  OH- ion (Negative ion), the negative charge is dispersed on 
the larger area of the transition state, so in water-EtOH mixtures, the rate of the reaction should 
decrease with increase in the dielectric constant of the media according to the Hughes and Ingold 
theory. But, in our case, the specific rate constant values were found obeying decreasing trend 
with decrease in the dielectric constant values of the medium or with the addition of organi co-
solvent (EtOH) in the reaction mixture, the following factors seem to have been responsible: 

(i) Lowering of the bulk dielectric constant of the medium after adding more and more 
EtOH to it, 

(ii) Decreasing the polarity of the medium as changing from polar water to less polar water 
EtOH medium. 

Both of the above noted factors are found to be responsible for depletion in 

 
Fig. -1: Variation of  log k values with mol % of  EtOH in water -EtOH media 

The rate throughout the region of the water-EtOH media in which the kinetics of the reaction 
were studied. After all the depletion in the rate of reaction may partly be attributed to the 
dielectric effect and partly due to solvation effect (solvent-solute and solvent-solvent 
interactions) which are simultaneously operative in case of the hydrolysis of propyl hexanoate in 
water-EtOH media in the similar manner as reported recently by Singh & Singh et al.5 and Singh 
& Hafizee et al.6 

Effect of solvent on Iso-composition Activation Energy (EC or Eexp) of the reaction: 
The values of iso-composition activation energy (  Eexp  or EC) of the reaction have been 
evaluated from the Arrhenius plots of log values of the reaction aganist 103/T. The plots have 
been shown in Fig. -2 and the numerical values of  EC of the reaction have been enlisted in Table 
- II. 

 From Table - II, it is clear that there is depletion in the Eexp values with increase in 
the concentration of  EtoH in the reaction media. The Eexp value decrease from 58.59 kJ/mol to 
32.06 kJ/mol. It has been established that changes in the values of activation energy are 
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obviously noticeable only when the solvation changes take place either in the initial state level or 
at the transition state level or at both the levels. The decrease in the activation energy of the 
reaction with decrease in the specific rate constant values may seem to be quite natural. The 
following three possibilities may be held responisible for depletion in the values of  Eexp. 

 
Fig. -2: plots of log k values versus 103/T in water-EtOH media 

 (i) The transition state is more solvated than the initial state, 
 (ii) The transition state is less desolovated than the initial state, and 
 (iii) The transition state is solvated and the in initial state is desolvated. 
Out of these three factors, the third seems to be applicable in our case as this factor is supported 
by the decrease in the values of entropies of activation as depicted ahead in Table -VI. This 
conclusion has also been supported by recent works of Singh & Hafizee et al6., Singh & 
Perween7 and Monalisa & Singh et al.8  
 
Solvent Effect on Iso-dielectric Activation Energy (ED) of the Reaction: 
The values of Iso-dielectric activation energy (ED) of the reaction were evaluated from the slopes 
of the Arrehenius plots of interpolated values of  log KD (obtained) from the plots of log k values 
against D values of the reaction media at different temperatures) and are recorded in Table - III. 
From the ED values enlisted in  Table - III, it is obvious that they go on enhancing from 42.22 
kJ/mol to 65.51 kJ/mol with increasing D values of the reaction at D = 35 and D = 60 
respectively. Such enhancement in ED values of the reaction with increase in D values of the 
reaction media is also in accordance with the depletion in EC values of the reaction with 
increasing concentration of the organic content (EtOH) of the reaction media as the D values of 
the reaction media decreases with increasing concentration of  EtOH to it. 
However, these findings and inferences are found in suppor-of the past view of Elsemongy et 
al9., Wolford 10 and also of the recent reports of   Singh & Singh.11 

 
Effect of concentration of water [H2O] of the reaction media on the Rate and Mechanism of 
the reaction: 
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The effect of water concentration [H2O] of the water-EtOH mixture, on the rate and mechanism 
of alkali catalysed hydrolysis of propyl hexanoate has been studied. For this, the number of water 
molecules associated with the activated complex was determined by plotting log k against 
log[H2O] according to the relation proposed by Robertson.15 

 log k = log k' + n log [H2O] 
Here 'n' is the solvation number which tells about the criterion for studying about the mechanism 
of the reaction. 

The log k of the reaction and log[H2O] values of the reaction media have been incorporated in 
Table -IV and their plots have been shown in Fig.-2. The values of slopes of the plots of log k 
versus log [H2O] at all the temperatures are noted in Table -V and their plots are shown in Figure 

-3.  

From the noted values of the slopes in Table -V, it may be seen that with rise in temperature of 
the reaction from 20 to 40°C, the values of slopes go on increasing from 0.257 to 0.738 when log 
[H2O] value is below 1.375 which corresponds to 42.70% of water in water-EtOH media. 
Similarly, above log [H2O] value 1.375 (water concentration 42.70%), number of water 
molecules associated with the activated complex increases from 0.476 to 1.137 with rise in 
temperature of the reaction. Overall, it may be  

 
 

Fig.- 3 : Variation of  log k values against log [H2O] values in  water-EtOH media 

Inferred that number of water molecules involved with the transition state increases from 0.257 
to 1.137 with rise in the temperature of the reaction from 20 to 40°c. 

These observations may be attributed to the fact that with addition of  EtOH in the reaction 
media, the equilibrium of the water components of the reaction media shifts from its dense form 
to its bulky form with the rise of temperature. 

(H2O)d  (H2O)b 
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Finally, it is inferred that with rise of temperature, the number of water molecules associated 
with the activated complex increases as the proportion of  bulky form of water increases with 
increase in EtOH content in the water-EtOH mixture and it explains that when EtOH added to 
water, the mechanistic path of the reaction is changed from bimolecular to unimolecular in the 
similar way as observed by Parker and  Tomilinson 13 and recently by Singh & Perween7, 
Monalisa & Singh et al.8 and Kumar & Singh.14 

 
Solvent Effect on the Thermodynamic Activation Parameters of the Reaction: 
The thermodynamic activation parameters such as enthalpy of activation ∆H*, entropy of 
activation ∆S* and free energy of activation ∆G* are supposed to be better indicators of the 
solvent effects displayed by the solvent on the solvolysis reactions. These thermodynamic 
activation parameters have been evaluated with the help of Wynne Jones and Eyring 15 equation. 
 The values of all these three thermodynamic parameters i.e. ∆H*,∆S* and ∆G* at 
different mol% of the organic component of the reaction media have been synchronized in 
Table- VI. The variation in ∆H*, ∆G* and ∆S* with mol % of the organic component of the ster-
EtOH mixtures may be sen with their plots against mol % of  EtOH in the reaction media as 
shown in Fig. -4,5 and 6 respectively. On careful observation of the data, it is found that ∆G* 
value increase from 89.03 kJ/mol to 90.96 kJ/mol wigh change of proportion of EtOH from 30 % 
to 80% (v/v) at 30°C. Though the enhancement is not very large, however it cannot be 
overlooked rather it must be taken into consideration. 
 A similar variation in ∆G* values with increasing mole % of organic co-solvent has also 
been reported recently by Singh & Hafizee6 and Monalisa & Singh et al.8 This gradual non-linear 
increase in ∆G* values with increase in mole % of the organic component in the reaction media 
is indicative of solvation or desolvation of reactants as explained by Absolute Reaction Rate 
Theory.16 
 So far as the variation in ∆H* and ∆S* are concerned, it is clear from Table - VI that both 
of them decrease with increasing mole % of  EtOH in the reaction media. However, on perusal of 
the values recorded in Table -VI, it is interstingly observed that out of  these three 
thermodynamic parameters of the reaction nemely ∆G*, ∆H* and ∆S*, ∆H* and ∆S* are found 
to decreasing simultaneously wity increase in mole % of  EtOH of  the reaction media. 

According to the relation 

   ∆G*  = ∆H*  - T∆S* 

it can be easily concluded that increase in ∆G* values with simultaneous depletion found in iit 
can be easily concluded that increase in ∆G* values with simultaneous depletion found in ∆H* 
and ∆S* values is only possible when the extent of depletion in ∆S* values greater than that of  
∆H*. The regular depletion to the greater extent in ∆S* values in comparison to the 
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Table - VI 

Consolidated Values of Thermodynamic Activation Parameters (∆H*, ∆G* and ∆H*), of the 
reaction, in water-EtOH system at different temperatures 

∆H* and ∆G* in kJ/mol, ∆S* in J/K/mol 

 

 

Fir.-4:Variation of ∆H* values with mol % of  EtOH in water-EtOH media 
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Fig. -5 : Variation of ∆G* values with mol % of  EtOH in water-EtOH media 

 

Fig. -6 : Variation of  ∆S* values with mol % of EtOH in water-EtOH media 

∆H* values clearly indicates that tha alkali catalysed hydrolysis of propyl hexanoate in water-
EtOH media is entropy controlled and enthalpy stimulating. Moreover non linearity in ∆H* and  
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∆S* curves give information of the fact that specific solvation is taking place in water-EtOH 
systems as reported by Saville et all.17 and it alos indicates that the random distributions of the 
components are not acceptable. The similar non-linear variations in ∆H* and ∆S* values with 
increasing mol % of the organic component in the reaction media have also been reported by 
Tommila et al.18  and by Singh & Singh19,20. 

Verification of Iso-kinetic Relationship and Solvent Effect on Solvent-Solute Interaction: 

Barclay and Butler21 . have developed an iso-kinetic realationship between enthalpy of activation 
∆H* and entropy of activation ∆S* as follows: 

          δm (∆H*)  = β δm (∆S*) 

where β is a constant called iso-kinetic temperature. Leffler22 has pointed out that plot of ∆H* 
against ∆S* results in a straight line and the slope of the line gives the values of iso-kinetic 
temperature. He pointed out that in many solvolysis reactions, the values of slope of  plots of 
∆H* versus ∆S* come in between 300 and 400 and this foretells about the considerably strong 
interaction betweeen solvent and solute of the reaction mixture. In the preasent study also, plots 
of ∆H* versus ∆S* has been found linear as shown in Fig. -7, which is conformity with Barclay-
Butler relationship. The numerical value of the slope of the straight line is found to be 281.86 
≈282. Thus in light of Leffler's guidelines, from the value of the slope which is less than 300, it 
can easily be concluded that 
Fig. -7 : Plots of ∆H* values against  ∆S* values in water-EtOH medias 
 
there is appreciable change in the structure of the reactant or in the solvent or in both the reactant 
and the solvent due to comparatively weaker interaction between solvent and solute present in 
the reactionmixture(water-EtOH media) in the similar way as reported by Leffler22. The 
structural changes with increasing proportion of the EtOH in water-EtOH solvent system are 
responsible for the decrease in the specific rate constant values. However, these findings and 
conclusions have also been supported recently by Ananl & Singh et at23 and Sussma & singh et 
al24 
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Abstract 

A healthy population is the backbone of a productive national economy. India’s ranking on 
an index of global healthcare access and quality (HAQ) has bettered from 153 during 1990 
to reach 145 in 2016 and within the same time frame, the average life expectancy of India 
rose from 57 years to 69 years. Apart from the sociopolitical push and policy frameworks 
for this slow but substantial growth, the Indian Pharmaceutical Industry (IPI) can never be 
discredited for crafting this success story in the field of healthcare. Also referred to as “The 
World’s Pharmacy”, India supplies over 40% of United States’ generic medicine demand. 
But this industry, like any other, has its fair share of disparagements which has been 
exposed in this desperate time of the Novel COVID crisis, originating from china and 
engulfing the globe. To mention a few, India’s dependence on China for active 
pharmaceutical ingredients (API), India’s price ceiling policy of essential drugs and the 
industry’s frail logistics, inventory and supply chain management systems are the pain 
points which this COVID crisis has revealed. As a result, the Indian pharmaceutical export 
is set to get hit to the tune of 1.5-2 billion USD in this financial year, as “The Hindu” 
reports. This research work has tried to underline the factors which are instrumental in 
midst of COVID crisis, as far as the pharmaceutical sector is concerned. 

Key Words- Pharmaceutical Sector, COVID, API, Economy 

Introduction 
The Indian economy, by large, has been disrupted badly due to the unwelcomed advent of 
this corona virus pandemic. The World Bank as well as other independent credit rating 
agencies have predicted lowered rate of economic growth for India in the fiscal year 2020-
21 with the gloomiest numbers India ever observed in past thirty years since liberalization 
of Indian economy in early 1990s. The Government of India’s former Chief Economic 
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Advisor has alarmed to get prepared for a negative rate of growth for the financial year 
2020-21. Nevertheless, the International Monetary Fund projected India to have 1.9% GDP 
growth in the FY 2021-22, the best among the G-20 nations. Within few weeks of COVID 
arrival, unemployment soared from 6.7% on 15 March to 26% on 19 April. Amid this 
shutdown of economy, an estimated number of 140 million people are left unemployment. 
An income drop is reported from at least 45% households across the whole country. 
Unlike the sectors like automobile and infrastructure, there are few sectors such as telecom, 
healthcare and insurance which will bear lesser burnt during and post this pandemic. India, 
globally being the largest provider of generic drugs, is source of over 50 % of world’s 
vaccine demand, supplies 40 % of generic medicine demand in the US and 25 % of all the 
medicines consumed by UK. Also, the outbreak of this COVID pandemic has opened a new 
paradigm of diplomacy in the world, which can be called as ‘Healthcare Diplomacy’. The 
international relations between the nations incorporate the trade of essential and COVID 
related medicines and kits and dispatch of medical personnel and makeshift labs to the 
affected countries. 
After observing a decent trend of export in the initial three quarters and stabilized prices in 
the US market, it was projected that FY 2020 exports of pharmaceutical would touch the 
level of USD 22 billion. But COVID-19 induced crisis has deterred the export to a 
considerable level and shoot down the projected exports to USD 20.58 billion manifesting 
an overall growth of 7.57 % on place of the estimated double-digit growth for this Indian 
industry. The reasons for this export contraction are multifold. Having said, this paper aims 
to perform a systematic study on the factors which has led to the impact of COVID on this 
‘cash- cow’ sector of Indian economy. 
 

Literature Review 

Almost 45 years ago, the recommendation of Hathi Committee highlighted the need to 
manufacture active pharmaceutical ingredients (API) or bulk drugs within the national 
boundary to secure country’s future health. Unfortunately, still India imports around 80% of 
APIs and intermediates. In 2018-19, the Indian pharmaceutical industry imported APIs 
worth 2.4 billion USD from China alone. If produced domestically, it would have saved 
foreign exchange valued around ₹30,000 crore in a year at current imports rate. [Banerjee, 
2020]. The desperate medical situation arising due to outbreak of COVID forced India to 
impose a ban on export of 26 pharmaceutical products and healthcare devices in March 
03,2020 before Covid-19 was announced as a pandemic by the World Health Organization. 
[Thomas, 2020]. Supply chain commotions, export constraints and manpower unavailability 
in manufacturing plants, both in India and china were caused due to lockdown policies 
enforced by the governments to contain the virus. Though the demand was on the rise, the 
disruption in logistic and transportation systems, limited access and the movement of 
products to and from the ports further shook the supplies. [Dadhich, 2020]. Another factor 
which has hit the already COVID struck pharmaceutical industry is the price ceiling policy 
of the government. According to the Essential Commodities Act, 1955, the central 



51 
 

government acts as a regulatory body to check and control the prices of the essential drugs 
so as to help everyone avail cheap drugs. Many manufacturers, thus, switched to non-
essential drugs manufacturing (80% of the drugs are in nonessential list) or restricted 
themselves to promote essential drugs. [Pradhan, 2019]. Another paradox in Indian context 
of this pharma industry is that the R&D conducted by the Indian pharma firms has been 
mainly of the third type i.e. of generic medicines. This is mostly because it is a costly, 
exhaustive, gradual, and risky affair to develop a new drug molecule. [Akhtar et al., 2013]. 
Indian pharma companies are incompetent compared to their global rivals as they barely 
invest in R&D to develop revolutionary drugs having high-margin because the cost of 
onboarding a drug candidate to the market has amplified greatly 
— from about 1.1billion USD in 2010 to 2.1billion USD in 2018. [Singh, 2020]. This has 
increased our dependencies for API and formulations of many high demand drugs on 
imports. 

Pharma sector is one of those sectors which have been late entrants in the digital 
transformation story of the country. Hence the cybersecurity owing to the intellectual 
property rights (IPR) always possess a concern for adopting the social distancing norm by 
practicing remote working. [Deloitte, 2020]. This also deters the production of such an 
industry in the case when physical distancing too is a survival strategy. The ground reality 
of the region where any disaster (natural catastrophe or disease spread) hits is quiet 
disturbing. Manufacturing facilities, employees’ residential areas, warehouses and hubs, 
utilities ranging from logistical supports to water supply, housekeeping etc. 

– all get impacted and the production in general gets shaken. [Lawrence, Hossain, Jaradat, 
Hamilton et al., 2020]. This even may lead to the overall drug shortage where the role of 
organizational and institutional policymakers chips in to proactively utilize all the medicines 
and particularly those drugs which cannot be locally sourced. [Badreldin, Atallah et al., 
2020]. 

Finally, an arguable aspect, which also plays a significant role in the times when imports of 
bulk drugs are restrained, the treatment of the disease is yet to be figured out and the trial and 
error method of medications on the patients are going on- is the issue of patent existence. 
Patents are granted to protect the incentives of the inventor of the drug but in such desperate 
times (i.e. during a pandemic), it questions the human rights, i.e. the right to health. The 
policymakers need to look at the balancing act so as to incentivize the inventor for a shorter 
time and at the same time provide “not so cheap” medicines to the patients for a longer time. 
[Khachigian et al., 2020]. 

Methods and Data 
Preparing a strong background of literature review helped to identify a set of 13 factors 
which are impacting the pharmaceutical industry in Indian context. These factors were 
framed in the form of questionnaires and a survey was conducted among the professionals 
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working exclusively in the pharma sector on leadership positions. The survey was conducted 
in the Likert scale of 5. Likert scale is a commonly used surveying scale in market research 
for survey purposes to assess response to an item/idea. The concept here is to remove any 
potential bias that may be introduced by only presenting certain options to the respondent. It 
is very important that there be a neutral term and symmetry on both sides of the neutral term. 
Therefore, Likert scales generally have either 5 or 7 options presented in them. 

The following factors are considered while asking the questions to the industry experts. 

FACTOR QUESTION STATEMENT 

   

  F1 

“Patenting of drugs is the clash between the inventors’ incentive and the people’s
rights to health” How much has the patenting deterred the availability of the APIs/
formulations during this COVID crisis which otherwise would have been domestically
manufactured? 

  

F2 

“ROI  in  health  R&D  always  delivers  long  term  gains  which  the  Indian 
pharmaceutical industry has failed to realize.” How much is this lack of investment in 
R&D responsible for current chaos? 

   

 
F3 

“The number of drugs going off-patent is on the rise. This will force an exponential 
growth (50% estimated) in the demand of cost-effective generic medicines.” Will the 
COVID induced situations hamper the industry from leveraging this opportunity? 

 
F4 

“India had imposed ban on export of twenty six pharmaceutical products and 
healthcare devices in the month of March to protect the domestic market.” Will it 
impact the industry’s growth in the already sunk market? 

 
F5 

“The API manufacturing is a low profit area. Being this said, India depends heavily 
for API imports on china.” Will it hurt Indian pharmaceutical industry in the present 
context? 

 
F6 

How much does the sealing of a portion of the manufacturing facility due to a positive 
case  detection of an employee hurt the production? 

 
F7 

“India’s price ceiling policy of essential drugs has been the most stringent globally,  
forcing many manufacturers to switch to non-essential drugs.” How much does this  
cause cater to the current situation of restlessness in the pharmaceutical industry?  

 
F8  

“Work from home is not a pharmaceutical industry’s thing in general and even if 
given a try, cybersecurity concerns (owing to IPR) is a potential threat.” Is this 
concern  going to hit this sector amid the lockdown? 

 
F 9 

How much does the lack of machinery to implement online drug procurement and 
manage  donated medicines online, hurt the overall supply chain of pharma industry? 

 
F 10 

“With innumerous practical problems on the ground”. How difficult it is to focus on  
inventory  management,  outbound  logistics  and  warehousing  of  the  drugs  during  
lockdown? 

 
F 11 

How much does the restriction on employees’ movement because of society or township 
falling in the contentment zone hurt the production? 
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F 12 

Is it going to be difficult to manage payables by prioritizing key payments such as 
employees’ salaries and other financial obligations for the industry with less cash in 
hands  amid restrained production? 

 
F 13 

Will the frequent sanitization of all manufacturing facilities, warehouses and hubs with  
appropriate disinfectants exhaust the efforts of the industry, which otherwise can be  
utilized in the routine production? 

 

The response data base obtained from the survey is analyzed using a multiple criteria decision 
making tool- Analytic Hierarchy Process (A.H.P.). AHP is among the most sophisticated 
approaches used in the domain of management sciences and operation research deployed for 
establishing and evaluating complex decisions, by using mathematics and psychology. It offers a 
rational framework for a required decision by quantifying its criteria and alternate options, and 
by corelating the elements to the final aim. This method makes sure that each factor is compared 
with every other factor (i.e. pairwise comparison) to obtain the criteria weight of each factor. The 
obtained criteria weight suggests the global priorities for each factor. The priority weights 
obtained indicates which factor is assigned how much weightage according to the responses 
obtained from the experts. 

Result and Discussion 

The analysis was done based on the responses obtained from the pharmaceutical industry 
experts using the analytic hierarchy process (AHP) and the output obtained is shown below. 
 

 
 

The AHP result shows that the factor F5 has the highest criteria weight (0.091) among all the 
factors which means that “the dependence of India on China for majority of its API imports” has 
hurt the pharmaceutical industry the most, as far as the experts’ opinion is concerned. India’s 
price ceiling policy of essential drugs is the second most important factor which has taken the toll 
on the industry’s financial health. 

Frail supply chain and inventory management systems as well as lack of investment in the R&D 
in the pharmaceutical industries are the other major factors which have been exposed due to the 
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ongoing novel COVID crisis. Similarly, other factors, according to their criteria weight are 
considered in the order of their priority to have impacted the industry. 

Managerial and Institutional Implications 

Implication of few of the important (having higher criteria weight) factors are discussed below- 

F6 (dependency on China for API) - nurturing the pharmaceutical infrastructure developments, 
ensuring environment ministry clearances and offering tax relaxations and subsidies to develop 
and promote the pharmaceutical industry can facilitate the way for the industry to establish a 
domestic API ecosystem.  

F7 (India’s stringent price ceiling policy)- Instead of government price controls, market-
controlled pricings have been proved more effective in countries like US. Mechanisms like 
encouraging competition within the sector, strict regulation of the drug quality, public 
procurement for generic drugs distribution (Tamil Nadu setting an example), increase in 
healthcare budget, and bringing down asymmetrical information spread by ensuring 
transparency, can give bright results for Indian pharma sector. 

F10 (frail inventory management, outbound logistics and warehousing of the drugs during 
lockdown)- an efficient Enterprise Resource Planning (ERP) system on place can help a firm to 
manage inventory of its own warehouse as well as the inventories of its wholesale distributors. 
This requires a competent digital capability as well as automated warehouses. 

F2 (Investment in R&D instead of running behind low hanging fruit of generic medicines)- the 
industry needs to shed its myopic vision as far as the investment in R&D is concerned. The long-
term ROI is substantial, if invested in R&D. The government has plans to introduce regulatory 

changes to give pharmaceutical companies that set up research and development (R&D) bases in 
India, more taxes and other incentives. 

F8 (cybersecurity concerns while remote working)- although the pharma industry is a late 
adapter of the digitalization, but the need of the hour calls out for a robust digital transformation 
and automation of manufacturing process. By doing so, the industry will improve its competency 
and hence not only will bring out the volume of drugs but also the overall value of the sector. 

Limitation and Future Scope of Work 
A more extensive survey could have been done, if the movement restrictions due to lockdown 
wouldn’t have been there. An exhaustive field survey, along with the data from pharmacies and 
medical practitioners too can be done as a future course of work to take all the touch points into 
considerations. A study based on biomedical waste management can also be done in context of 
managing the wastes generated from COVID hospitals. The role of whole healthcare industry 
can be evaluated in the study. Mumbai alone produces around 15 tons of medical waste daily. 
Healthcare sector and pharmaceutical industry can shake the health of the whole nation if 
unethical practices are conducted for short term gains. According to an independent US 
investigation, more than 20% of Indian generic drugs are either fake or don’t meet the standard 
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specification. A detailed study is required for the identification of unethical practices in the 
industry. A detailed study can also be done to understand the extent of automation in 
manufacturing and packaging process of the drugs. Studies related to the green production, 
sustainable processes and lesser manual interventions can also be performed to check the 
competence and agility of this sector. 
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Abstract 
The quantity of Deltamethrin required constituting LC50 24 hours and 48 hours exposure was 

determined by employing continuous flow bioassay method. The amount calculated for lethal 
dose was14.8 g/l and 9.74 g/l while for the sublethal dose the quantity of Deltamethrin required 
was 6.83 g/l. Ethological changes in fishes exposed to differnt concentration of insecticide 
observed were restlessness, vigrous swimming movement, increase in ventilation rate in the 
initial period. It was noticed that prologation of Deltamethrin exposure decreases ventilation 
rate, impairment of movement, haemorrnage in gill and skin followed by excessive secretion of 
mucus and change in skin colour. 

Keywords: Deltamethrin, Restlessness, Swimming Movement, Ventilation Rate, Skin Colour, 
Heteroprieusts   Fossilis. 

Introduction 
Deltamethrin is \extensively used in agriculture for killing pests, insects and vectors of 
endemic disease, protecting seed during storage and fighting household insects (Braguini et al., 
2004). Aquatic organisms, particularly fishes are highly sensitive to deltamethrin. Delta and 
Kaviraj (2003) observed that fish exhibit several symptoms of stress when treated with 
deltamethrin. El Sayed et al. (2007) investigated that deltamethrin affects the overall 
physiological profile in fish with particular references to the energy metabolism, biochemical and 
haematological characteristics. Deltamethrin causes severe morphological alterations in the gills 
and liver and causes toxic effects on the haematopoitic organs, liver and gills (Yildirim et al., 
2006). The fishes are one such aquatic animals of prime concern to human population because they 
are the cheapest and best sources of protein. Therefore, it has become imparative for 
toxicologists to ascertain the toxic and harmful effects of various insecticides to aquaculture, so 
that the users may be properly advised about the risk factors of careless use of such 
insecticides.However, as new brands of insecticides of different groups are being continuously 
marketed by different manufacturer, it must to evaluate the toxicosis of such insecticides on 
local fishes and their aquaculture for better monitoring and governance. The present work has 
been taken up to study on the  rate of toxicities of Deltamethrin. Th  rate of toxic effect of 
Deltamethrin in the present work was evaluated on Heteropneustes fossilis (Bloch). The 
ethological changes in the fishes due to the toxicosis of the insecticide was evaluated. 
Materials and Methods 
Live fishes (Heteropneustes fossilis) were purchased from the local market. Healthy and 
uninjured fishes of size varying from 25 cms to 30 cms were selected. These fishes were kept in 
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three large aquaria filled with tap water in the laboratory for acclimatization. The fishes were left 
for a fortnight in the aquaria during which they were fed with small pieces of goat liver and 
earthworm. The water of aquaria were changed on every alternate days to maintain the hygienic 
condition. The toxicosis of Deltamethrin on H. fossilis was determined by employing continuous 
flow bioassay method while the sublethal concentration of the insecticide was calculated by 
using Hart's et al. formula. For this, LC50  doses of the insecticide for 24 hours and 48 hours 

duration was determined following the method of  Doudoroff et al.  (1951).  The LC50 doses of 

Deltamethrin for 24 hours and 48 hours duration   was   calculated   by employing 
unweighted probit regression transformation method (Finney, 1971). The ethological changes in 
fishes exposed to different concentration of Deltamethrin as well as sublethal concentration of the 
insecticide was recorded. Changes in skin colour or haemorrnage in any part of the fish body was also 
recorded. 
Results and Discussion 
The quantity of Deltamethrin required to constitute LC50 dose for 24 hours and 48 hours 

duration as calculated by probit analysis was 14.8 g/l and 9.74 g/l respectively, while the sublethal dose of 
the Deltamethrin as per Hart's et al.formula was determined to be 6.83 g/l. The quantity of insecticide 
required for constituting the sublethal dose was approximately half of the quantity required to 
constitute the LC50 24 hours dose. When the fishes were exposed to different concentration of 

Deltamethrin a gradual but quite pronounced changes in the behaviour was noticed in comparison to 
control fishes. The toxicity of different concentration of Deltamethrin shows its effect on the fishes 
only after elapse of about few mintues. The fish’s graduallybecome restless, swim with vigorous 
intensitywhich increases with the time of exposure. On exposure of time to the Deltamethrin, 
the restlessness of fishes gradually subsides and it appears that the movement of the fishes was 
slowlybecoming impaired. The fishes now move with jerk and exhibit spasmatic movement after 
few hours of exposure. After exposure of 10 hours the fishes settle down on the bottom of the 
aquarium resting on its side. The rate of gill ventilation also exhibits a gradual decline in 
proportion to the concentration of Deltamethrin and duration of exposure. In the control fishes 
the rate of ventilation was approximately 75.0 number / minute. In 24 hours exposed fishes, the 
rate of ventilation increases to 102.0 number / minute, but in 48 hours exposed fishes the rate of 
ventilation gradually decline. The dead fishes were examined and found that a thick white coat of 
mucus on the body as well as on the gills of fishes. Blood spots were found on the gills when 
examined. Change in skin colour with red spots in the treated fishes were also noticed. Only one 
fish died after 48 hours of exposure in the sublethal concentration of the insecticide. Rest of the 
fishes were however found settled at the botton and exhibit very sluggish movement. The fishes 
exhibit a significant change in its behaviour even exposed to the sublethal concentration of the 
Deltamethrin. The degree of variation in the restlessness shown by the fishes when subjected to 
different concentration as well as the sublethal concentration of Deltamethrin was probably due to 
the variation in the toxicity of different concentrtion of Deltamethrin. However, the 
restlessness in fishes subjected to different concentration of Deltamethrin was due to the stress 
caused by the toxic effect. The frequent visit to the fishes suggest that fishes tries to escape the toxic 
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environment and also to take more oxygen from the air to overcome the stressful situation of its 
habitat. Fernando and Moliner (1991) reported that due to toxicity of insecticides necrosis of 
gills of fishes occurs. They also reported deposition of mucus on gills which probably reduced 
oxygen supply to fishes. Alkahem et al. (1998) where of the opinion that restlessness in fishes 
induced by the toxicity of insecticides increases the requirement of oxygen. As such, the author is of 
opinon that as H. fossilis being an airbreathing fishes with accessory respiratory organ shows 
frequent trip to the surface of aquarium to gulp more air for re- enforcement of its oxygen 
demand, while the spasmatic movement of fishes may be due to the toxic effect of the 
Deltamethrin. Prasad et al. (1997) have also reported decrease in oxygen uptake in Mystus 
vittatus when exposed to Furadan. Therefore, the ethological changes shown by H. fossilis in 
the present investigation may be attributed to the toxicosis of Deltamethrin.  
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1. Introduction 

Those complexes, in which metal or metal ions are coordinated through different ligands (more 
than one type), are termed as mixed ligand complexes. Mixed ligand complexes play very 
important role in biological process. Many papers are complexes in which enzymes have been 
shown to be activated by metal ions. Such complexes have been implicated in the storage and 
transport of active substances through membranes. 

 The specificity and selectivity of enzyme substrate reactions are achieved by 
manipulating the equivalent solution dielectric constant at the active site. Knowledge of the 
equivalent solution dielectric constant can throw light on the mechanism of the reaction. 
Furthermore, intermolecular and ligand-ligand stacking interactions in mixed ligand complexes 
are favored in water-organic media, which reduce the dielectric constant of the solution. Hence, 
modeling studies involving ternary complexes have gained popularity in different aqua-organic 
mixtures with varying dielectric constants. L-Glutamine serves as a vehicle for transporting 
ammonia in a nontoxic form from peripheral tissues to visceral organs where the ammonia can 
be excreated as ammonium ions (kidneys) or converted to urea (liver)14. Gln is utilized in the 
brain for respiration and biosynthesis of substances related to neuronal functions, such a 7-
aminobutyric acid. GABA. It is also utilized for the growth and differentiation of the neural 
cells15, It is often depleted in stress states, such as malignancy 16. Gln has a possible therapeutic 
role in the prevention of damoge to normal tissues, including peripheral nerves, during 
chemotherapy17.  

 Succinc acid (Suc) is involved in the citric acid or tricarboxylic acid (TCA) cycle and the 
glyoxalate cycle. It is synthesized in almost all microbial, plant, and animal cells18.  

 The concentration of Sue in human blood plasma is 1, 0-6, 6,0 mg nutritional 
supplements effective for the treatment of insulin resistance in mammals, prefcrably in 
noninsulin dependent diabetic humans19. On the other hand, recent analysis showed that the 
fermentative production of Suc from renewable resources could be more cost-effective than the 
petroleum based processes20. Suc is a bidentate ligand. In coordination chemistry, it forms strong 
complexes with many metal ions. 

 The mixed ligand complexes of gln and suc with calcium and magnesium in acetonitrile 
water and cthylene glycol-water and of cobalt and nickel in urea-water and DMF-water media 
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were reported earlier. In this study, speciation of ternary complexes of Co(II), Ni (II) and Cu(II) 

with gln and suc in SDS-water mixture was investigated. 

2. Matterial and Mathod 
mixed ligand compleses differ from maditional complexis in the sense that they are having at 
least two different kinds of ligands associated with the same metal ion in a complex the presence 
of more than one type of ligand in a complex ineneases chances of variation in properties 
expected for the complex this makes the researeher interested in the synthesis of mixed ligand 
complexes with variging properties. Syntheses and characters zation of mixed ligand complexes 
is gaining importance day by dat the increased interest in this research are a has motivated many 
researchers to get involved in this field. In recent years many publication are devoted to synthesis 
and charaoterization of mixed ligand complexes. 

Present work is continuation of our previous research work an synthesis and 
characterization of series of (6) six mixed ligand complexes derived from 5-Chloro 
solicyaldehyde and pentane-2, 4 dione Pentane-2 , 4- dione using. 

Transition metal ion such as Mn (II), Fe (III), Co (II), Ni (II)] Cu (II) and Zn (II) 

 These complexes are then characterized using molar conductance magnetic measure 
ments and speclral techniques such isIr, H-NMR and electronic spectra. 

All the chemical use in present study were of AR grade 5-Chloro Solicyaldehyde and 
Metal salts were Procured from S.D. Fine chemied limited and spectcochem private limilimited 
and speclcochem private limited, respechively. All the solvents used were distilled and dried 
using molecular sieves before use. The molar conductance of complexes was measured by 
preparing 10-3 M solution in DMF solvent using Equiptronics conductivity meter with in built 
magnetic stirrer moled. (Eq-664) at room temperature Magnetics susceptibilities were defer 
mined on the SES instruments’s magnetic susceptibility guoy’sbalone (model EM-50) at room 
temperature using copper (II) Sulphate as a standard. These magnetic susceptivility values were 
utilized to calculate agnetic moment using spin formula reff= n(n+2)1/2 for all the synthesized 
complexes. IR spectra were recored as KBr pellets in the region of 4000-400 cm-1 on a 
perkinspeclramentereleclronic spectral were recorded in DMSO on a shimadzu uV-1600 
speclrophoto meter. H- NMR spectra were recorded on BrukerAvance II 400 NMR spectrometer 
using DMSO db (Spectroscopic grade) as a solvent. 

Synthesis of mixed ligand complexes:- 

Synthesis of mixed ligand complexes was carried out using template method. A hot 
methanolic solution (10 ml) respective transition metal solt (1 mmed) was mixed with a hot 
solution (1 mmol) was mixed with a hot solution (1 mmol) af pentane -2, 4-dione and 5-
Chlorosolicyaldehyde, Few drops of concHCl were added to the mixtare, the resulting mixture 
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was then left under reflux for 4 hours. After refluxing for 4 hvr appropriate complexes were 
precipitated out on coiling the reaction mixture. 

 

  

 

 

 

 

     

 

M = Mn (II), Fe (III), Co (II)n Ni (II), Cu (II) and Zn (II) 

X = Cl – 

R2 = CH3, R3 = CH3 for one ligend 

(Pentone-2,4- dione) 

 

3. Result and Discussion:- 
This brief focuses on using mixed methods to evaluate patient-centered medical home (PCMH) 
models. It is part of a series commissioned by the Agency for Healthcare Research and Quality 
(AHRQ) and developed by Mathematica Policy Research under contract, with input from other 
nationally recognized thought leaders in research methods and PCMH models. . From the last 
decade it has been observed that tremendous attention towards studies on metal complex 
formation using drugs as ligands. Drugs have various functional groups present in its structure, 
which can bind to metal ions present in human body. Drugs are the chemical agents that reduce 
disorders in living processes and can interact with a biological system to produce a biological 
response. The stability constant of metal complexes with drugs are useful to know the strength of 
metal ligand bonds. The metal complexes of drugs has higher efficacy than parent drugs. The 
studies of complex equilibria of metal ions with drugs are useful in elucidating the mechanism of 
action of drugs. The role of transition metal ions and their complexes are involved in metabolism 
, transportation, and catalytic processes in the systems and amino acids are the basic structural 
unit of proteins and played main role in the cell structure and functions. The series is designed to 
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expand the toolbox of methods used to evaluate and refine PCMH models. The PCMH is a 
primary care approach that aims to improve quality, cost, and patient and provider experience. 
PCMH models emphasize patient-centered, comprehensive, coordinated, accessible care, and a 
systematic focus on quality and safety. The term “mixed methods” refers to an emergent 
methodology of research that advances the systematic integration, or “mixing,” of quantitative 
and qualitative data within a single investigation or sustained program of inquiry. The basic 
premise of this methodology is that such integration permits a more complete and synergistic 
utilization of data than do separate quantitative and qualitative data collection and analysis. The 
evaluation of PCMHs provide an ideal opportunity for mixed methods studies to contribute to 
learning about best practices in how to implement a PCMH as well as PCMH effectiveness in 
achieving the triple aim outcomes of cost, quality, and patient experience of care.Mixed methods 
research originated in the social sciences and has recently expanded into the health and medical 
sciences including fields such as nursing, family medicine, social work, mental health, 
pharmacy, allied health, and others. In the last decade, its procedures have been developed and 
refined to suit a wide variety of research questions (Creswell and Plano Clark, 2011). These 
procedures include advancing rigor, offering alternative mixed methods designs, specifying a 
shorthand notation system for describing the designs to increase communication across fields, 
visualizing procedures through diagrams, noting research questions that can particularly benefit 
from integration, and developing rationales for conducting various forms of mixed methods 
studies. 

The core characteristics of a well-designed mixed methods study in PCMH research include the 
following: 

Collecting and analyzing both quantitative (closed-ended) and qualitative (open-ended) data. 

Using rigorous procedures in collecting and analyzing data appropriate to each method’s 
tradition, such as ensuring the appropriate sample size for quantitative and qualitative analysis. 

Integrating the data during data collection, analysis, or discussion. 

Using procedures that implement qualitative and quantitative components either concurrently or 
sequentially, with the same sample or with different samples. 

Framing the procedures within philosophical/theoretical models of research, such as within a 
social constructionist model that seeks to understand multiple perspectives on a single issue—for 
example, what patients, caregivers, clinicians, and practice staff would characterize as “high 
quality treatment” in a PCMH.Validate findings using quantitative and qualitative data sources. 
Evaluators can use a convergent design to compare findings from qualitative and quantitative 
data sources. It involves collecting both types of data at roughly the same time; assessing 
information using parallel constructs for both types of data; separately analyzing both types of 
data; and comparing results through procedures such as a side-by-side comparison in a 
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discussion, transforming the qualitative data set into quantitative scores, or jointly displaying 
both forms of data. For example, the investigator can gather qualitative data to assess the 
personal experiences of patients while also gathering data from survey instruments measuring the 
quality of care. The two types of data can provide validation for each other and also create a 
solid foundation for drawing conclusions about the intervention.This explanatory sequential 
design typically involves two phases: (1) an initial quantitative instrument phase, followed by (2) 
a qualitative data collection phase, in which the qualitative phase builds directly on the results 
from the quantitative phase. In this way, the quantitative results are explained in more detail 
through the qualitative data. For example, findings from instrument data about costs can be 
explored further with qualitative focus groups to better understand how the personal experiences 
of individuals match up to the instrument results. This kind of study illustrates the use of mixed 
methods to explain qualitatively how the quantitative mechanisms might work.Yet another 
mixed methods study design could support the development of appropriate quantitative 
instruments that provide accurate measures within a PCMH context. This exploratory sequential 
design involves first collecting qualitative exploratory data, analyzing the information, and using 
the findings to develop a psychometric instrument well adapted to the sample under study. This 
instrument is then, in turn, administered to a sample of a population. For example, a PCMH 
study could begin with a qualitative exploration through interviews with primary care providers 
to assess what constructs should be measured to best understand improved quality of care. From 
this exploration, an instrument could be developed using rigorous scale development procedures 
(DeVellis, 1991) that is then tested with a sample. In this way, researchers can use a mixed 
methods approach to develop and test a psychometric instrument that improves on existing 
measures. 

An outcomes study, for example a randomized, controlled trial, with qualitative data 
collection and analysis added, is called an embedded design. Within this type of an outcomes 
study, the researcher collects and analyzes both quantitative and qualitative data. The qualitative 
data can be incorporated into the study at the outset (for example, to help design the 
intervention); during the intervention (for example, to explore how participants experience the 
PCMH model); and after the intervention (for example, to help explain the results). In this way, 
the qualitative data augment the outcomes study, which is a popular approach within 
implementation and dissemination research (Palinkas, Aarons, Horwitz, et al., 2011)A 
community-based participatory approach is an example of a multiphase design. This advanced 
mixed methods approach involves community participants in many quantitative and qualitative 
phases of research to bring about change (Mertens, 2009). The multiple phases all address a 
common objective of assessing and refining PCMH models. This design would involve primary 
care providers and staff, patients, and other providers and individuals in the community in the 
research process. Key stakeholders participate as co-researchers in a project, providing input 
about their needs, ways to address them, and ways to implement changes.These five research 
designs apply mixed methods approaches to evaluations of PCMH models. The literature details 
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their procedures, illustrates the flow of activities through the use of shorthand notation, and 
reflects on strengths and limitations. 

4. Conclussion of mixed legendcomplex 
To synthesize a series of mixed ligand-metal complexes and to evaluate their alkaline 
phosphatase inhibitory capacities, antioxidant potential and antimicrobial activities. Method: 
Mixed ligand-metal complexes of Zn (II), Ni (II), Co (II), Cu (II), omeprazole and 8- 
hydroxyquinoline were synthesized. The ligand-metal complexes were characterized by various 
physicochemical techniques, including elemental analysis, magnetic susceptibility, scanning 
electron microscope (SEM), mass spectrometry (EI-MS), ultraviolet-visible (UV-Vis) 
spectrophotometry, Fourier transform infrared spectroscopy (FTIR), proton nuclear magnetic 
resonance (1H-NMR) and conductance studies. The new compounds were also investigated for 
their alkaline phosphatase (ALPs) inhibition, 2,2’-diphenyl-1-picrylhydrazyl (DPPH) radical-
scavenging and antimicrobial activities. Results: Spectroscopic studies revealed the chemical 
composition of synthesized compounds as well as the bidentate bonding behavior of the 
coordinating ligands with metal ions. Conductance measurement suggested that the metal 
complexes were non-electrolytes. Ni(II) complex exhibited antioxidant activity (30.48 ± 0.32 

 M) higher than those of BHT (standard) and other complexes. Stronger inhibition of ALPs by࢓
Ni (II) mixed ligand complex compared to the other complexes was evident. The synthesized 
compounds showed moderate to very good antimicrobial activity against bacterial strains, i.e., 
Escherichia coli, Pseudomonas aeruginosa, Klebsiellapneumoniae, Actinomycesviscosus, 
Staphylococcus aureus, Bacillus subtilis; as well as against the fungal strains, Candida albicans, 
Aspergillusflavus and Aspergillusniger. Conclusion: All the mixed ligand complexes 
demonstrate higher antioxidant, ALPs-inhibitory and antimicrobial activities than their 
corresponding ligands. This indicates their therapeutic potential as future drug candidates for the 
concerned diseases. 

The synthesized mixture of ligand complexes showed yields that ranged from good to 
excellent yield (up to 89 %). The purity of the complexes was checked by melting point 
determination. Sharp melting points were obtained with fairly pure complexes. Low values of 
conductance measurements suggested the non-electrolyte nature of synthesized mixed ligand 
metal complexes. The chemical structures of all the synthesized compounds were deduced with 
the aid of physical and spectroscopic methods. Physical data and elemental (CHNS/O) analysis 
of these complexes were in good agreement with the proposed formulae. The general reaction 
equation (2) for the synthesis of the complexes is shown in Eq 2. 

Omeprazole belongs to a class of substituted benzimidazole and has some clinical 
applications in treatment of peptic-acid diseases like gastric and esophageal ulceration and 
prevention of their relapse [1]. Acid inhibition strategies such as histamine H2-receptor 
antagonist and use of Ahmad et al Trop J Pharm Res, May 2017; 16(5): 1138 anti-cholinergic 
agents have been employed to treat peptic ulcer disease. Omeprazole is a proton pump inhibitor 
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which promotes reduction of parietal cells by a series of prototropic reactions. The long duration 
of action of parietal cell H+ -K + -ATPase is due to prolonged binding of the active form of the 
drug [2-4]. Omeprazole has a privileged structure in pharmacophore and medicine chemistry. 
The importance of this compound is due to its bicyclic structure which is a fusion of benzene and 
imidazole rings. The plasma elimination half-life (t1/2β) of omeprazole is usually shorter than 
one hour, although a few individuals exhibit slower elimination (t1/2β ≈ 2h). These individuals 
have recently been shown to be poor hydroxylators of S-mephenytoin, which suggests that a 
major part of omeprazole metabolism is mediated by S-mephenytoin hydroxylase, an enzyme 
within the cytochrome P450 system [5,6]. Omeprazole is completely metabolized and its average 
plasma clearance is 30 L/h. The drug also shows good antimicrobial activity against Helicobacter 
pylori [7-9]. 8-hydroxyquinoline is well-known for its antimicrobial activity. It has been 
comprehensively used for analytical determination of metal ions [10]. Cheatum et al [11] studied 
the dynamic excited state of HQL dimmers. In the present study, an attempt has been made to 
synthesize Zn (II), Co(II), Ni(II) and Cu(II) mixed ligand complexes of omeprazole and 8- 
hydroxyquinoline. All the complexes were characterized by spectroscopic techniques and their 
biological activities were studied 

The two main regions are of interest in mixed ligand complexes because they give 
valuable information about the coordination behavior of ligands to metals. These are C=N and 
S=O (sulphonic acid group). In the IR spectra of OMZ, a peak appeared at 3560 cm-1 . This peak 
was due to the stretching vibration of v(N-H) in benzimidazole. The stretching vibration of C=N 
occurs at 1586 cm-1 while that of S=O occurs at 1010 cm-1 . In the case of 8-hydroxyquinoline 
(HQL) molecules, the stretching vibration of v(CO) appears in medium peak at 1712 cm-1 
whereas v(C=N) and v(OH) stretching vibrations occur at 1643 cm-1 and 3453 cm-1 , 
respectively. In the FTIR spectra of the mixed ligand metal complexes, the stretching vibration 
of v(N-H) of the benzimidazole appeared at ~3060 cm-1 , indicating its non-involvement in 
coordination with metal ions. The peaks for v(S=O) (sulphonic acid group) appeared between 
1023 and 1032 cm-1 , with a shift of 13-22 cm-1 to the higher wave number relative to OMZ, 
indicating the involvement of S=O group in the coordination of the complexes. 

Drugs have various functional groups present in its structure, which can bind to metal 
ions present in human body. The studies of complex equilibria of metal ions with drugs are 
useful in elucidating the mechanism of action of drugs. The role of transition metal ions and their 
complexes are involved in metabolism , transportation, and catalytic processes in the systems 
and amino acids are the basic structural unit of proteins and played main role in the cell structure 
and functions. Keeping in view of the significance of mixed ligand complexes, we have studied 
the formation of such complexes in solution involving drugs like, 1) Amitriptyline 
Hydrochloride 2) Furosemide 3) Metoclopramide Hydrochloride 4) Naproxen 5) Propyl paraben 
214 In combination with amino acids such as Glycine, Valine, Leucine, Isoleucine, Alanine, 
Phenyl alanine, with biologically important metal ions like Cu(II), Zn(II) in 20% ethanol-water 
(V/V) medium.  
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The positive values of Kr support the higher stability of ternary complexes whereas the 
negative value of Kr supports the less stability of ternary complexes than the 1:2 binary 
complexes. 17. The negative values of ∆ logK indicate that the ternary complexes are relatively 
less stable than stable than over all 1:1binary complexes primary and secondary ligands. In 
general, it is possible that mixed ligand complex of drugs used in the present study can be helpful 
to continue such type of equilibrium studies using drug molecules. 
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Abstract 
As bandwidth usage intensifies, costs of fiber optic cable continue to decrease and emerging 
technologies demand faster speeds and more reliable connectivity, fiber cable is becoming a 
practical solution for many cabling projects. It focuses on their performance in LAN 
environment. This is achieved by observing the pulse spreading and attenuation in optical 
spectrum and eye-diagram that are obtained using Opt Sim simulator. The behaviors of two 
modes with different distance of data transmission are studied, evaluated and compared. 
Keywords: Emerging Technologies; Eye-Diagram; Fiber Optic; Reliable Connectivity 
 
Introduction 
Single Mode Cable is a single stand of glass fiber with a diameter of 8.3 to 10 microns that has 
one mode of transmission.  Single Mode Fiber with a relatively narrow diameter, through which 
only one mode will propagate typically 1310nm or 1550nm. Carries higher bandwidth than 
multimode fiber, but requires a light source with a narrow spectral width. Synonyms mono-mode 
optical fiber, single-mode fiber, single-mode optical waveguide, uni-mode fiber. 
  
Single-mode fiber gives you a higher transmission rate and up to 50 times more distance than 
multimode, but it also costs more. Single-mode fiber has a much smaller core than multimode. 
The small core and single light-wave virtually eliminate any distortion that could result from 
overlapping light pulses, providing the least signal attenuation and the highest transmission 
speeds of any fiber cable type. 
  
Single-mode optical fiber is an optical fiber in which only the lowest order bound mode can 
propagate at the wavelength of interest typically 1300 to 1320nm. 
  
Multimode Cable is made of glass fibers, with common diameters in the 50-to-100 micron 
range for the light carry component (the most common size is 62.5).  POF is a newer plastic-
based cable which promises performance similar to glass cable on very short runs, but at a lower 
cost. 
  
Multimode fiber gives you high bandwidth at high speeds over medium distances. Light waves 
are dispersed into numerous paths, or modes, as they travel through the cable’s core typically 
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850 or 1300nm. Typical multimode fiber core diameters are 50, 62.5, and 100 micrometers. 
However, in long cable runs (greater than 3000 feet [914.4 ml), multiple paths of light can cause 
signal distortion at the receiving end, resulting in an unclear and incomplete data transmission. 
 
Definition 
Single mode fiber cable due to small diametric core of 8-10 microns diameter, allows one mode 
of light to propagate through it. Multimode fiber cable due to large diametric core of about 62.5 
microns diameter, allows multiple simultaneous mode of light to propagate through it. 
 
Dimensions of Single Mode/Multimode Fiber 
 

 
In single mode optic fiber cable, core-to-cladding diameter is about 9 microns by 125 microns. In 
multi mode optic fiber cable, core-to-cladding diameter is about 50 (or 62.5) microns by 125 
microns. The figure depicts the fiber optic cable and mentions the core and cladding portions. 
 

Singlemode vs. Multimode Fiber: Construction Differences 
When comparing how single mode and multimode fiber are manufactured, there’s one big 
differentiator: Single mode fiber’s core size is smaller and carries light directly down the fiber (it 
only allows the fundamental mode of light to transmit down the fiber). As a result, light 
reflection created during light transmission decreases, lowering attenuation and allowing the 
signal to successfully travel over longer distances. 
Multimode’s core size is five to six times larger in diameter than singlemode, which allows for 
much greater light-gathering capacity and facilitates the use of cheaper electro-optic devices. 
Multiple modes or light paths travel down the fiber at once, which has traditionally limited 
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transmission distance and bandwidth – but this is being considered as a modulation format for 
“few-mode” fiber, which we aren’t discussing here. 

 
 

Singlemode vs. Multimode Fiber: Application Differences 
Because multiple modes/light paths travel down a multimode fiber cable, it only offers high 
bandwidth over a short distance. 
When run over longer distances, modal dispersion (distortion) becomes an issue. This is typically 
expressed in a fiber’s “effective modal bandwidth” characteristic, which is an inverse relation 
between fiber bandwidth and reach distance. As signaling bandwidth increases, the reach 
distance decreases – and vice versa – due to the modal dispersion effect. 
In singlemode fiber, all light from a pulse travels at about the same speed and arrives at roughly 
the same time, eliminating the effects of modal dispersion found in multimode fiber. This 
supports higher bandwidth levels with less signal loss over longer distances. It’s ideal for long-
haul signal transmission applications, such as across or between campuses, undersea or in remote 
offices. There are essentially no distance limitations. 
 
The Difference between Multimode and Single-Mode Fibers 
The way in which these two fiber types transmit light eventually led to their separate names. 
Generally designed for systems of moderate to long distance (e.g., metro, access and long-haul 
networks), single-mode optical fibers have a small core size (< 10 µm) that permits only one 
mode or ray of light to be transmitted. This tiny core requires precision alignment to inject light 
from the transceiver into the core, significantly driving up transceiver costs. 

In comparison, multimode optical fibers have larger cores that guide many modes 
simultaneously. The larger core makes it much easier to capture light from a transceiver, 
allowing source costs to be controlled. Similarly, multimode connectors cost less than single-
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mode connectors as a result of the more stringent alignment requirements of single-mode optical 
fiber. Single-mode connections require greater care and skill to terminate, which is 
why components are often pre-terminated at the factory. On the other hand, multimode 
connections can be easily performed in the field, offering installation flexibility, cost savings and 
peace of mind. For these reasons, multimode optical fiber systems continue to be the most cost-
effective fiber choice for enterprise and data center applications up to the 500 – 600 meter range. 
Beyond the reach of multimode optical fibers, it becomes necessary to use single-mode optical 
fiber. However, when assessing single-mode optical fibers, be sure to consider newer options. A 
bend-insensitive, full-spectrum single-mode optical fiber provides more transceiver options, 
greater bandwidth and is less sensitive to handling of the cables and patch cords than is 
conventional single-mode optical fiber. 

Single-mode and Multimode Fiber 
There are so many cable options available the one might wonder where to start. This article will 
set you on the right path in the decision process. Let’s begin by focusing on single mode and 
multimode fiber optic cables. 
 

 
 
Multimode 
Multimode optical fiber cable has a larger diametrical core that permits multiple modes of light 
to pass through at a given time. This characteristic allows the number of light reflections created 
as the light passes through the core to increase, creating the ability for more data to pass through 
at any given time. The attenuation rate and high dispersion of this fiber reduce the signal quality 
over long distances. Multimode optical fiber is commonly used short distances, audio/video 
applications, and Local Area Networks (LANs). From core to cladding, the diameter ratio is 50 
microns to 125 microns and 62.5 microns to 125 microns. 
 
Single Mode 
Single mode optical fiber cable a small diametrical core that allows one mode of light to pass 
through at a given time. Because of this, the light reflections created as light passes through the 
core decreases, reducing attenuation and enabling the ability for the light signal to travel further. 
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Single mode optical fiber would be ideal for long distances that require more bandwidth such as 
telecommunications companies, cable television providers, and colleges and universities. From 
core to cladding, the diameter ratio is 9 microns to 125 microns. Depending on your application 
will determine with fiber would necessary. We provided a quick optical fiber guide for you to 
use as a guide to learn more about the types of fiber and the comparison between each 
manufacturer. 
Conclusion 
Generally, multimode fiber is more cost-effective choice for data center applications up to 550 
meters. Single mode fiber is best used for distances exceeding 550 meters. Besides the 
transmission distance, the overall cost should also be taken into consideration. Whether single 
mode fiber or multimode fiber, choosing the one that best suits your network is the smartest 
choice. Nowadays, there is a trend for single mode cabling. Lots of data centers and providers 
will only do single mode cabling for new installs. Single-mode and multimode fiber were 
compared as the distance varied using eyediagrams. The eye-opening is larger when less 
attenuation occurs. As for single-mode fiber, the eye-opening is larger as the distance increases 
but over certain range only. However for multimode fiber, the eye-opening is large at short 
distance only. It was shown through the simulation that single-mode fiber performs better than 
multimode fiber in long-haul transmission, in terms of attenuation. In short distance 
transmission, however, multimode fiber is much suitable if compared to single-mode fiber. This 
is due to pulse spreading and dispersions within the fiber. 
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Abstract 
Number theory is a branch of pure mathematics devoted to the study of the natural numbers and 
the integers. It is the study of the set of positive whole numbers which are usually called the set 
of natural numbers. As it holds the foundational place in the discipline, Number theory is also 
called "The Queen of Mathematics". The use of the historical development of mathematical 
concepts to inform current teaching and learning has been a debatable process. Historically, in 
Indian mathematics, a study of large numbers seems to have provided the impetus for the 
development of a place value number system. Present day students do not have to create a 
number system, but they do need to understand its structure in order to develop number sense 
and operations. In order to investigate the value of this approach we considered the use of a 
combination of historical development of large numbers, number systems and modeling with 
concrete materials as a way of enhancing students’ knowledge and understanding of place value 
structure. Additionally, we also looked at place value in different number bases and linked 
multiple representations in an attempt to strengthen understanding of the structure of the number 
system. The results suggest that this historical and concrete approach helped students to gain 
competence in naming and using large numbers, and in understanding positional notation 
through exponentiation, to the extent of generalizing it to other bases. 
 
Keywords: Knowledge and Understanding; Large Numbers; Natural Numbers; Positional 
Notation 
 
Introduction 

A numeral system (or system of numeration) is a writing system for expressing numbers; that is, 
a mathematical notation for representing numbers of a given set, using digits or other symbols in 
a consistent manner. 

The same sequence of symbols may represent different numbers in different numeral systems. 
For example, "11" represents the number eleven in the decimal numeral system (used in common 
life), the number three in the binary numeral system (used in computers), and the number two in 
the unary numeral system (e.g. used in tallying scores). 

The number the numeral represents is called its value. 

Ideally, a numeral system will: 

 Represent a useful set of numbers (e.g. all integers, or rational numbers) 
 Give every number represented a unique representation (or at least a standard representation) 
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 Reflect the algebraic and arithmetic structure of the numbers. 

For example, the usual decimal representation of whole numbers gives every nonzero whole 
number a unique representation as a finite sequence of digits, beginning with a non-zero digit. 
However, when decimal representation is used for the rational or real numbers, such numbers, in 
general, have an infinite number of representations, for example 2.31 can also be written as 
2.310, 2.3100000, 2.309999999..., etc., all of which have the same meaning except for some 
scientific and other contexts where greater precision is implied by a larger number of figures 
shown. 

Numeral systems are sometimes called number systems, but that name is ambiguous, as it could 
refer to different systems of numbers, such as the system of real numbers, the system of complex 
numbers, the system of p-adic numbers, etc. Such systems are, however, not the topic of this 
article. 

 
The Natural Numbers 
The natural (or counting) numbers are 1,2,3,4,5,1,2,3,4,5, etc. There are infinitely many natural 
numbers. The set of natural numbers, {1,2,3,4,5,...}{1,2,3,4,5,...}, is sometimes written NN for 
short. 
The whole numbers are the natural numbers together with 00. 
(Note: a few textbooks disagree and say the natural numbers include 00.) 
The sum of any two natural numbers is also a natural number (for 
example, 4+2000=20044+2000=2004), and the product of any two natural numbers is a natural 
number (4×2000=80004×2000=8000). This is not true for subtraction and division, though. 
 

The Integers 
The integers are the set of real numbers consisting of the natural numbers, their additive inverses 
and zero. 
{...,−5,−4,−3,−2,−1,0,1,2,3,4,5,...}{...,−5,−4,−3,−2,−1,0,1,2,3,4,5,...} 
The set of integers is sometimes written JJ or ZZ for short. 
The sum, product, and difference of any two integers is also an integer. But this is not true for 
division... just try 1÷21÷2. 
 
The Rational Numbers 
The rational numbers are those numbers which can be expressed as a ratio between two integers. 
For example, the fractions 1313 and −11118−11118 are both rational numbers. All the integers 
are included in the rational numbers, since any integer zz can be written as the ratio z1z1. 
All decimals which terminate are rational numbers (since 8.278.27 can be written 
as 827100827100.) Decimals which have a repeating pattern after some point are also rationals: 
for example, 
0.0833333....=1120.0833333....=112. 
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The set of rational numbers is closed under all four basic operations, that is, given any two 
rational numbers, their sum, difference, product, and quotient is also a rational number (as long 
as we don't divide by 00). 
 
The Irrational Numbers 
An irrational number is a number that cannot be written as a ratio (or fraction).  In decimal form, 
it never ends or repeats. The ancient Greeks discovered that not all numbers are rational; there 
are equations that cannot be solved using ratios of integers. 
The first such equation to be studied was 2=x22=x2. What number times it equals 22? 
2√2 is about 1.4141.414, because 1.4142=1.9993961.4142=1.999396, which is close to 22. But 
you'll never hit exactly by squaring a fraction (or terminating decimal). The square root of 22 is 
an irrational number, meaning its decimal equivalent goes on forever, with no repeating pattern: 
2√=1.41421356237309...2=1.41421356237309... 
Other famous irrational numbers are the golden ratio, a number with great importance to biology: 

1+5√2=1.61803398874989...1+52=1.61803398874989... 
ππ (pi), the ratio of the circumference of a circle to its diameter: 
π=3.14159265358979...π=3.14159265358979... 
and ee, the most important number in calculus: 
e=2.71828182845904...e=2.71828182845904... 
Irrational numbers can be further subdivided into algebraic numbers, which are the solutions of 
some polynomial equation (like 2√2 and the golden ratio), and transcendental numbers, which 
are not the solutions of any polynomial equation. ππ and ee are both transcendental. 
 
The Real Numbers 
The real numbers is the set of numbers containing all of the rational numbers and all of the 
irrational numbers.  The real numbers are “all the numbers” on the number line.  There are 
infinitely many real numbers just as there are infinitely many numbers in each of the other sets of 
numbers.  But, it can be proved that the infinity of the real numbers is a bigger infinity. 
The "smaller", or countable infinity of the integers and rationals is sometimes called ℵ0ℵ0(alef-
naught), and the uncountable infinity of the reals is called ℵ1ℵ1(alef-one). 
There are even "bigger" infinities, but you should take a set theory class for that! 

The Complex Numbers 
The complex numbers are the set {a+bia+bi | aa and bb are real numbers}, where ii is the 
imaginary unit, −1−−−√−1. 
The complex numbers include the set of real numbers.  The real numbers, in the complex system, 
are written in the form a+0i=aa+0i=a. a real number. 
This set is sometimes written as CC for short. The set of complex numbers is important because 
for any polynomial p(x) p(x) with real number coefficients, all the solutions of p(x)=0p(x)=0 will 
be in CC. 
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Conclusion 
In the course of history, the decimal system finally overshadowed all others. Nevertheless, there 
are still many vestiges of other systems, chiefly in commercial and domestic units, where change 
always meets the resistance of tradition. Thus, 12 occurs as the number of inches in a foot, 
months in a year, ounces in a pound (troy weight or apothecaries’ weight), and twice 12 hours in 
a day, and both the dozen and the gross measure by twelves. In English the base 20 occurs 
chiefly in the score (“Four score and seven years ago…”); in French it survives in the 
word quatre-vingts (“four twenties”), for 80; other traces are found in ancient Celtic, Gaelic, 
Danish, and Welsh. The base 60 still occurs in measurement of time and angles. 
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Abstract 
Tumor is a perilous disease which causes brain damage. So, detection and classification of brain 
tumor in early stage is necessary. Among cerebrum tumors, gliomas are the most well-known 
what's more, forceful, prompting a short future in their most noteworthy review. In this way, 
treatment arranging is a key stage to move forward the oncological patient’s personal 
satisfaction. Magnetic resonance imaging (MRI) is a broadly utilized imaging system to survey 
these tumors, yet the vast measure of information created by MRI avoids manual division in a 
sensible time, constraining the utilization of exact quantitative estimations in the clinical 
practice. In this paper, we propose a programmed division strategy based on Convolutional 
Neural Networks (CNN). The kernels are used for the purpose of classification. Here, likewise 
researched the utilization of force standardization as a pre-preparing step, which in spite of the 
fact that not regular in CNN-based division strategies, demonstrated together with information 
enlargement to be extremely viable for mind tumor division in MRI pictures. The extension of 
the work is done by calculating certain parameters of the image. Detecting the accurate tumour 
cells where high density of area is infected also calculating the feature of cells. Calculating the 
features provide us the depth of infection i.e stage of infection. SVM classification is performed 
with the calculated parameters. Extraction and detection of tumour from MRI scan images of the 
brain is done by using MATLAB tool. 
 
Keywords: Cerebrum Tumors; Division Strategies; High Density; Information Enlargement 
 
Introduction 
Digital image processing (DIP) is an emerging field in biological sciences such as tumor 
detection and classification, cancer detection and classification, and testing and examining 
critical parts of the human body. Automatic brain tumor detection plays a significant role in 
medical science. The human body is composed of different types of cells where the brain plays a 
very significant role. The most significant portion of our nervous system is the brain. Moreover, 
it is the kernel of the human central nervous system.  
The early detection and recognition of brain tumors is very crucial. Presently, computer-aided 
diagnosis (CAD) systems are usually used for systematic and specific detection of brain 
abnormalities. A brain tumor is the unnatural growth of tissue or central spine that can interrupt 
the proper function of the brain. From the report of the national cancer institute statistics (NCIS), 
death rate on account of brain cancer for USA is 12,764 per year, 1063 per month, 245 per week, 
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and 34 per day. It shows that it is very significant to diagnose brain tumor in advanced levels to 
save lives. Moreover, the processes of tumor detection should be done with very high speed and 
accuracy. This is only possible by using magnetic resonance (MR) images, and suspicious 
regions are extracted through MR image segmentation from complex medical images. The 
detection of a brain tumor is manually done by experts. 
However, there are some problems, such as it taking a large amount of time, and segmentation of 
MR image by different experts may vary significantly. Moreover, the result of tumor detection 
may vary under different circumstances by the same physician, and the brightness and contrast of 
the display screen can vary the segmentation results. For these reasons, the automatic detection 
of brain tumors becomes significant. Automatic detection of brain tumors can increase the 
probability of survival of a tumor. In the medical field, there is no standard method that can be 
constructed for brain-tumor detection. Several research works are attempting to detect brain 
tumors automatically with improved accuracy, exactness, and speed of computation by 
minimizing manual effort. 
 
Materials and Methods 
This section presents the materials, the source of brain MR image dataset, and the algorithm used 
to perform brain MR tissue segmentation. Figure 1 provides the flow diagram of the algorithm. 
As test images, different MR images of the brain were used, including T1-weighted MR images 
with Repetition Time (TR) of 1740 and Echo Time (TE) of 20, T2-weighted MR images with 
Repetition Time (TR) of 5850 and Echo Time (TE) of 130, and FLAIR-weighted MR images 
with Repetition Time (TR) of 8500 and Echo Time (TE) of 130. These test images were acquired 
using a 3 Tesla Siemens Magnetom Spectra MR machine. The total numbers of slices for all 
channels were 15, which leads to total of 135 images at 9 slices or images per patient with a field 
of view of 200 mm, an interslice gap of 1 mm, and voxel of size 0.78 mm × 0.78 mm × 0.5 mm. 
The proposed methodology is applied to real dataset including brain MR images of 512 × 512 
pixel size and was converted into grayscale before further processing. The following sections 
discuss the implementation of the algorithm. 

 
 

Figure: 1 Steps used in proposed algorithm 
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Preprocessing 

The primary task of preprocessing is to improve the quality of the MR images and make it in a 
form suited for further processing by human or machine vision system. In addition, 
preprocessing helps to improve certain parameters of MR images such as improving the signal-
to-noise ratio, enhancing the visual appearance of MR image, removing the irrelevant noise and 
undesired parts in the background, smoothing the inner part of the region, and preserving its 
edges. To improve the signal-to-noise ratio, and thus the clarity of the raw MR images, we 
applied adaptive contrast enhancement based on modified sigmoid function. 
 
Skull Stripping 
Skull stripping is an important process in biomedical image analysis, and it is required for the 
effective examination of brain tumor from the MR images. Skull stripping is the process of 
eliminating all nonbrain tissues in the brain images. By skull stripping, it is possible to remove 
additional cerebral tissues such as fat, skin, and skull in the brain images. There are several 
techniques available for skull stripping; some of the popular techniques are automatic skull 
stripping using image contour, skull stripping based on segmentation and morphological 
operation, and skull stripping based on histogram analysis or a threshold value.  
 

 
 

Figure: 2 Steps used in the skull stripping algorithm 
 
Figure 2 provides the stages of the skull stripping algorithm. This study uses the skull stripping 
technique that is based on a threshold operation to remove skull tissues. 
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Conclusion 
The proposed method successfully segments the tumor using semantic segmentation network and 
classifies different tumor categories accurately using GoogLeNet. The quantitative results show 
that the proposed segmentation and classification yields overall accuracy of 99.57%, 99.78% and 
99.56% for meningioma, glioma and pituitary tumors. Due to the use of T1c MRI images and 
proposed modified semantic segmentation network, the method yield highest possible results in 
terms of accuracy, sensitivity and specificity. In CT images also the proposed methodology 
shows better result. All the provided parameters are set properly in MATLAB environment. The 
performance of semantic segmentation and GoogLeNet classification was done using some 
performance matrices. This system can even segment non homogeneous tumors providing the 
non-homogeneity inside the tumor region due to the use of semantic segmentation. The quality 
of the proposed segmentation was similar to manual segmentation and will speed up 
segmentation in operative imaging. In future the classifier may be modified to reduce complexity 
in architecture of GoogLeNet. This proposed work can also be extended to taken into account the 
tumor size and volume in future for the betterment of patient’s treatment. Also the network can 
be trained to categorize some other tumor classes such as higher grade glioma (HGG) and lower 
grade glioma (LGG) with some fine tuning incorporated in the network. 
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Abstract 
Adenine complexes were prepared with some of the first series transition metals in a 
stoichiometric ratio of 1 : 2 ( Mn+: L), where Mn+ = Mn2+, Fe3+, Co2+, Ni2+, Cu2+, Zn2+, and 
Cd2+ ions. The Complexes were characterized by the physicochemical and spectroscopic 
techniques as electric conductivity, metal contents, IR, UV–Visible, and molar conductance 
techniques. The stoichiometric ratios of the synthesized complexes were confirmed by using 
molar ratio method. The dissociation constant of adenine ligand was determined 
spectrophotometrically. Solvent effect on the electronic spectra of the adenine ligand was 
examined using solvents with different polarities. The biological activity of adenine ligand and 
its metal complexes were tested in vitro against some selected species of fungi and bacteria. The 
results showed a satisfactory spectrum against the tested organisms. 
 
Keywords: Fungi and Bacteria; Physicochemical and Spectroscopic; Satisfactory Spectrum 
 
Introduction 
Schiff bases are regarded as “privileged ligands” due to their ability to form complexes with a 
wide range of transition metal ions yielding stable and strongly colored metal complexes. Some 
of them have been shown to reveal attractive physical, chemical properties and potential 
biological activities. In azomethine derivatives, the C=N linkage is essential for biological 
activity; several azomethines were reported to possess important antibacterial, antifungal, 
anticancer, and diuretic activities. With the rising occurrence of deep mycosis, there has been 
increasing emphasis on the screening of new and more effective antimicrobial drugs with low 
toxicity. Schiff bases and their complexes were recently established to have significant antitumor 
and biological activity. In recent years, a great deal of interest in the transition metal complexes 
of 4-aminoantipyrine and its derivatives have been extensively examined due to their diverse 
biological properties as antifungal, antibacterial , analgesic, sedative, antipyretic, anti-
inflammatory, anticonvulsant agents and greater DNA binding ability . This prompted us to 
synthesize a novel series of heterocyclic Schiff bases containing the antipyrinyl moiety. The 
present study reports the synthesis, characterization, and antimicrobial studies of transition metal 
complexes containing tridentate Schiff base derived from 4-hydroxy-3-methoxybenzylidine-4-
aminoantipyrine and 2-aminophenol. The structure of the complexes is elucidated using 
elemental analyses, magnetic moment, Mass, IR, 1H-NMR, 13C-NMR, ESR and molar 
conductance. The biological activity of the Schiff base and their metal complexes is reported. 
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Experimental  
All chemicals were obtained from commercial sources and were used without further 
purifications (MnCl2·4H2O, FeCl3·H2O, CoNO3·6H2O, NiSO4·7H2O, CuSO4·5H2O, 
ZnSO4·7H2O, Cd(NO3)2·4H2O). Adenines were obtained from BDH, methanol, ethanol, 
dimethylsulfoxide (DMSO), DMF and distilled water were used as solvents. Molar conductance 
of the complexes was measured using conductivity bridge at room temperature in DMSO. 
Conductivity measurements (cm2 mol−1) were carried out in DMF using HANA conduct meter. 
Perkin-Elmer type FT-IR spectrophotometers were used to record the IR spectra using KBr 
pellets, covering the range from 600 to 4000 cm−1. UV– visible spectra were recorded on DU-
800 spectrometer covering range of 190 to 800 nm. The absorbance values were plotted against 
[L]/[M] ratios. The result curves are composed of straight lines with inflection points, [L]/[M] 
ratio corresponding to the infection point indicates to the actual stoichiometry of the complex. 
Metal content was determined by absorption spectrometry. Thermal analyses (TGA) were 
performed on a Shimadzu DTA/TGA-50 thermal analyzer in a synthetic air atmosphere 
(79%N2/21%O2) with a heating rate of 5 °C min−1. The melting points were determined using a 
Stuart-Melting Point apparatus. 
 
Result and Discussion 
General Properties The color of ligand was change from white color of the free ligand to several 
different colors according to the type metal, this change mainly due to the effect the linkage 
between the ligand and the different electrons in 3d orbital’s, where the attracting electrons 
between the ligand and the metal in d orbitals where the high and the less in energy, the magnetic 
frequency beam is proportion to the different in energy between the two states energy in atom. 
Some electrons rise into energy high level. The E.C values in the most of the studied complexes 
are low and ranged between (0.17–1.86 µS), as shown in Table 1. The conductivity of the 
complexes depended mainly on the free electrons which non conjugation in the last orbital’s, 
where the conductivity become less when conjugating occur between the metal and the ligand, 
this mean these electrons are bounded. 
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The IR spectra of adenine and its metal complexes have been characterized as it has been shown 
in Table 2, where NH2 bands of adenine at 3291 and 3322 and 3287 cm−1 are slightly shifted on 
complication. The NH2 mode of the free adenine at 1668 cm−1 undergoes shifts as large as those 
corresponding to N-bonded complexes of this ligand. So, the NH2 group (exocylic NH2 
nitrogen), is coordinated to the metal ion in the complexes. Adenine presumably coordinates 
through ring nitrogen with appreciable shifts and occasional splitting of νC = C, νC = N and ring 
vibrations of the ligand (1638–1698 cm−1). The NH region, 3114–3183 cm−1, has considerable 
changes in the most complexes resulting of two weak maxima in this region. The 1250 cm−1 of 
adenine due to νC–NH2 or N–H ring mode shifts to lower wavelength upon complication. The 
bands at 1023 and 938 cm−1 in most complexes (Table 2), respectively, are due to NH2. This 
facilitates that adenine is binding exclusively through ring nitrogen. 
 

 
 
Molecular Docking Studies 
All the compounds were subjected to molecular docking with DNA and Cu, Zn-SOD using glide 
module of Schrödinger software to explore the binding of compounds with DNA. The virtual 
predicted top-ranking conformation with minimum energy glide score of compounds suggests 
best possible geometrical oriental binding with the target DNA double helix, which implies the 
highest binding affinity of DNA. The order of binding of compounds is as follows: L1 (−3.157), 
C2 (−3.564), C4 (−3.624), C1 (−4.288), and C3 (−4.195), whereas, with Cu, it is Zn-SOD 
C1 (−2.474), C2 (−1.478), C3 (−3.013), and C4 (−3.469). The other associated parameter 
calculated during docking studies is van der Waals interactions (kcal/mol) for DNA 
[L1 (−25.097), C2 (−21.049), C4 (−22.156), C1 (−27.888), and C3 (−28.739)] as well as Cu, Zn-
SOD [C1 (−25.833), C2 (−12.897), C3 (−35.912), and C4 (−33.996)]. The determined 3D 
structure of C1 plays a significant role in exploring its structural consequences and 
conformational behavior during interactions with DNA. C1 and C3 stacked with A-T-rich 
regions, whereas C2, C4, and L1 bind with G-C residues of groove wall of DNA by surface 
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binding interactions. Geometrical oriental binding of L1 and C2 appears to be the same. Ligand 
L1 interacts with guanine and adenine through interaction. Complex C1 interacts with adenine via 
salt bridge and hydrogen bond, whereas C2 interacts with adenine via salt bridge along with π-
π interaction and hydrogen bond; thus it shows maximum affinity with adenine. Thus, these 
confer the highest binding affinities of complexes C2 and C4 with DNA. Hence, these docked 
complexes, intra- and intermolecular hydrogen bond, and hydrophobic interactions (C2, C4, and 
L1) significantly participated in maintaining the stacked position of the complexes with DNA. 
Therefore, it is suggested that there is a mutual complement between spectroscopic data and 
molecular docked model, which can be authenticated with spectroscopic results and it also 
provides the indication of groove mode. 
 
Conclusion 
A new series of transition metal complexes were synthesized from the Schiff base ligand derived 
from 4-aminoantipyrine, 4-hydroxy-3-methoxybenzaldehyde and 2-aminophenol. The structural 
features were derived from their elemental analyses, Mass spectroscopy, IR, UV-vis, NMR, ESR 
spectral analyses and conductivity measurements. Cyclic voltammogram of copper complex in 
DMSO show well defined quasi-reversible one electron transfer process corresponding to the 
formation of the couple. The data of the complexes suggested an octahedral geometry for the 
metal complexes. The results of in silico DNA-metal complex interactionreveal that all the 
complexes can interact with DNA. The Schiff base coordinates through its two azomethine 
nitrogen and phenolic oxygen. The Schiff base behaves as a tri dentate ligand. The results of 
antimicrobial screening explored that metal complexes are potentially active against bacterial 
cells rather than fungal cells. 
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Abstract 
We are going to show that the concept of smooth groups and smooth homorphism are introduced 
and their basic properties are investigated. And are explained that he concept of fuzzy space in 
introduced. This concept corresponds to the concept of universal set in ordinary case. Algebra of 
fuzzy spaces and Fuzzy subspace is studied. Using the concept of fuzzy space and Fuzzy binary 
operation, a new approach can be considered as a generalization and reformulation of the theory 
of fuzzy groups. Therefore it is active Tools to develop the theory of fuzzy groups. 

 The classification is suggested for the early notation of homomorphism of fuzzy group so 
that the condition are considered for fulfillment of various properties of homomorphism of 
ordinary groups and properties specific to system with fuzzy operations correctness are discussed 
of the introductions notation of preservation of fuzzy sets has developed in many directions and 
is finding application in a wide variety of fields. We have given independent proof of several 
theorem on fuzzy groups. We discuss about Fuzzy groups and investigate some of their structure 
on the concept of Fuzzy group family. 

Introduction 
Pseudo Fuzzy cosets is a relationship Pseudo Fuzzy groups and the Fuzzy  Normals groups. This 
also the advancement of the group’s theory and their binary operation on the Normal Fuzzy 
groups. This state that the Reformulation of the group and Fuzzy group theory. 
Definition1 : 

  Let f ; G  → G’be a homomorphism of fuzzy groups. For any fuzzy  set  A ∈ G ; 

We define a new fuzzy set Af in G by Af (x)  =Af (X) for all x G∈ G  

and f (x-1) = f (x) = [f (x)] -1 

Definition 2 : 

 Let A and B be two Fuzzy subsets of x then the direct product A X B is defined by 
(AXB) (x, y) 

= min {/a (x) . B (y).  and 

(c, y) . (Z,P) = (XZ, YP) for 

All x,y,z,p, in X 
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Definition 3 : 

  Let  f; G →G ‘ be a group homomorphism’s and ‘A’ be w- Fuzzy group of G then  

Af (x) = f (Aof) (x) = f’ (A (X) 

Definition 4: 

  Let be a µ be a Fuzzy sub group of G and a ∈ G. then the pseudo coset (aµ)P is 
defined by (aµ) P (X) = P (a) µ (x) for every x  ∈ G and for some p ∈ P. 

Proposition 1: 

  Every psedo Fuzzy double coset is a Fuzzy subgroup of a group G. 

Proof : (i)   :-  ( µ x λ)P (x,y) =  

= { (x µ) P ∩ (x λ)P } (x, y) 

= {(x µ) P (xy) and (x λ) and (x λ)P (x,y)} 

= { p (x) µ (x,y) and p(x) λ (x,y) }  

≥ P (x) min }µ (x) λ(y) } and 

P(x) min { λ (x) λ (y) } 

≥min {p (x) µ (x), p (x) λ (y) } and 

Min { p (x) λ (x) p (x ) λ (y) } 

= min { (x µ) p∩  (x, λ) p } (x), (x µ)p n (x λ) p (y)} 

≥min { ( µ x λ) p (x), ( µ x λ) p (y) } 

(ii)   ( µ x  λ)  p (x) =  {  (x µ) p∩ (x λ)p } (x) 

 = (x µ) p∩ (x, λ) p (x) 

 = p (x) µ (x) and p (x) λ (x). 

 = p (x) µ (x) -1  and p (x) λ (x) -1 

(since λ and µ are Fuzzy subsets). 

= (x µ) p (x) -1 and (x, λ) p (x) -1 

= { (x, µ) p∩(x, λ) p } (x) -1 



126 
 

= ( µ x λ) p (x) -1 

Proposition :-2 :- Every Fuzzy Middle Cosets of a group  G is a Fuzzy subgroup of G. 

Proof ;- Let a, µ, b, be a Fuzzy middle coset of the group ‘G’. and λ and µ  be the two conjugate 
Fuzzy subgroup of G. 

(i) (a µ b) (xy) = µ ( x a-1  x y b-1) 
= (xy) [ since  λ and µ are conjugate Fuzzy subgroup] 
≥min { λ (x) λ (y) } 

≥min { µ (a -1 x b -1)  µ (a -1 X  b -1) 

 ≥min { (aµb) (x), (a µ b) (λ) } 

(ii) (a µ b) (x) = µ (a -1  x  b -1) 
= µ (a -1  x-1 b -1) (Since µ is a Fuzzy subgroup) 

                     = (a µ b) (x -1) 

Conclusion 
We have given independent proof of several proposition  on pseudo Fuzzy cosets of Fuzzy 
Normal subgroup. We introduce the Notation of pseudo Fuzzy double cosets, Pseudo Fuzzy 
middle cosets of Fundamental properties. Here we introduces the Notation of Pseudo Fuzzy 
cosets of a  group and how they are related with Fuzzy Normal subgroup. 
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Abstract 
A study to identify knowledge, sexual practices, and attitudes towards various issues in sexuality 
including fertility, contraception and gender difference in decision making was undertaken in 
Rural Areas in Patna District between January 2019 and December 2019. This study, using 
standard quantitative and qualitative research methods, was conducted amongst 500 adolescents. 
Significant gender differential was evident in the villages. About 10% unmarried and 30% 
married males reported pre-marital sex. No female reported pre-marital sex. Only 6% women 
had knowledge about sexual intercourse before marriage as against 69% males, who had 
acquired it through movies, Internet, Pornographic Literature and peers. Only 18% married and 
4% unmarried adolescents reported ever use of condoms. The first use of condoms was more 
likely after marriage than before. Most of them used it for contraception. About 44% married 
females felt that they cannot refuse to have sex, if their husband desires it. The risk of extra-
marital sex increases when the wife goes away for delivery, leaving the husband alone for almost 
five months. These findings are important as sexual expectations and behavior appears to be 
influenced by movies, peers and pornographic literature. Imparting family life education for 
adolescents and AIDS awareness activities need urgent attention in rural areas. 

Introduction 
Sex is usually not a matter of explicit discussion in India. India can boast of Vatsyayana who 
wrote an analytic treatise on sex and love called Kamasutra, more than 1000 years ago, but it, as 
well as other ancient Indian writings on sex, hardly give us a glimpse of the pattern of the actual 
sexual behavior of the common people. Studies on sexual behavior in contemporary India have 
primarily concentrated on the diagnosis and treatment of sexual pathology from psychological or 
physiological perspective. Until recently, this was true for many other countries also.' With the 
advent of AIDS, some non-governmental organizations and academic institutions have initiated 
studies on sexual behavior, particularly among groups of people highly vulnerable to HIV 
infection through sexual relations.  

Traditionally, Indian men and women are not expected to have sexual relationships until 
marriage. The dominant value system in India strongly disapproves of pre-marital sexual 
relationships among both men and women, but there has always been some laxity in favor of 
men. Although unmarried men have more opportunities for sexual adventures than unmarried 
women, there is no mainstream society in India which actually encourages men to have pre-
marital sex. Extra- marital sex/Relations is likely to be more common among men than women 
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among all sections of the Indian population but as in the case of pre-marital sex. Sanctions 
against extra-marital affairs and sex are more severe against women than men.  

There are many status of Women so from  the childhood, girls are enculturated for their 
imminent identity as wife, mother, Sister and daughter-in-laws. Gender construction is an 
ongoing process, but during adolescence, the primary aim of gender construction is to harness 
and manage a girl's sexuality until it is channeled through marriage. Regulation of a girl's 
conduct, talk, clothing, social interaction, mobility and use of time are various means used to 
control and construct her sexuality. Keeping information out of access of adolescents and other 
behavioral proscriptions discourage them from discussing matters related to sex probably to 
control sexuality of adolescents. 

 Several studies among adolescents in India have found that adolescents, particularly 
males, are sexually active and are likely to indulge in unsafe sexual activities, making themselves 
vulnerable to sexually transmitted infections (STD) including HIV infection. This paper 
describes sexual behavior of adolescents from rural areas of the Patna District. 

Study Design  
Included rural adolescents-both married and never married participants. The objectives of the 
study were to identify adolescent's knowledge, attitudes and practices about sex, fertility, 
contraception and reproductive tract infections, including STDS and explore gender differences 
in the dynamics of decision making at the household level on matters related to sexual behavior, 
fertility and contraceptive use. The adolescents were aged between 14 and 24 years. The study 
tried to document their knowledge, perceptions and practices in the area of sexual and fertility 
behavior and the processes that guide such behavior. Sample was drawn from different rural area 
of Patna district. The data were obtained through use of qualitative and quantitative methods. 
Several tools like group discussions, in-depth interviews, key informant interviews and 
participatory methods were used to collect qualitative data. A total numbers of 500 adolescent 
males and females were interviewed in this study. The sample consisted of 150 married 
adolescent males and females each and 100 never married males and females each. The study 
was carried out in between January2019 and December 2019. 
Results  

Gender Differentials 
Strong gender differentials become evident from very early days. In the case of pregnant women, 
older women in the community use some ethno-diagnostic methods to predict the sex of the 
fetus. If it is thought to be that of a female then, in many instances, the pregnant woman is not 
allowed to take adequate rest. She is not given sufficient food and is made to do hard work. 
There is a difference in the magnitude of celebrations, during naming ceremony (Namkaran), 
between a male and a female child. As children grow, boys are always favored and given 
freedom, while increasing restrictions are imposed on girls. As girls reach the age of 
adolescence, they are increasingly involved in household Chores, while the boys spend more 
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time away from home with their friends. In terms of mobility and time spent on various activities 
by boys and girls, it was found that boys are more mobile and spend more time with peers as 
compared to girls. Mobility of girls is curtailed because of fear of violation of girl's reputation 
and honour and consequent ignominy of the whole family, on account of exposure and 
interaction with the outside world. On the other hand, boys are encouraged to help elders in 
agriculture, marketing and other family matters which take them to other villages. Men enjoy 
greater degree of sexual freedom and can indulge in multiple partner relationships without 
eliciting much anger from the family, while women are expected to be strictly monogamous once 
married. 
 
Change and Continuity  
Recent changes in this area has resulted in better transport facilities, improved communication, 
rapid urbanization, monetization of rural economy, increased mobility rural urban continuum and 
consequently more interaction with the outside world. This is true than in the case of males than 
females. Despite these changes, some age- old patterns of behavior at the community level 
continue to have their stronghold. Most marriages are still arranged by the family members or 
members of the kin and are within the caste. Love marriages are almost unheard of, Cross-cousin 
marriages are still preferred. People find it difficult to accept and practice contraception 
immediately after marriage. Sex preferences (as especially Strong son preference) still exist and 
bigamy is common amongst the older generation. Even if many adolescents and groups young 
adults are aware that sex of the child is determined by the male (sperm), women continue to be 
treated shabbily if daughter is born to her. Infertility is exclusively blamed on the woman and 
men take another wife in such a case. Menstruation, pregnancy, child- birth and contraception 
continue to be viewed as a woman's domain and men have hardly any role to play. And still, 
most women have hardly any say in reproductive or contraceptive decisions. The deliveries are 
conducted, in most instances, in the natal homes usually by some experienced elderly relative or 
by a trained berth attendant (TBA). More than the family size, family composition i.e. two sons 
and one daughter, weighs on the minds of the couple. 

 

Pre-& Extra-marital Sexual Activity 
About 10% unmarried and 30% married males admitted indulging in sex with multiple partners 
before marriage but no adolescent females, married or never married, admitted any such 
relationship. It was reported by our informants during in-depth interviews that adolescents 
visited sex workers only a few days before marriage under the advice of their 'seniors' 
(adolescents who was married earlier). The fear that was expressed by the adolescents was that if 
they failed on the first night and did not perform satisfactorily, they would be laughed at or that 
their unsatisfied wives would seek sex from another person.  

The respondents were asked a question, "Why do you think some men and women have 
extra-marital sex" and their responses are shown in Table I. 
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Table I - Male Response to Perceived Reasons of Why Males Have Extra-marital Relations 

Reasons Married Males 
(n=150) 

Unmarried Males 
(n=100) 

Do not like Wife 62% 68% 
Men need variety 35% 28% 

Other 03% 04% 
 

Multiple opinions were expressed in this regard. The most common reasons why men 
thought some men have extra-marital relations were: 

i. that men have an developed liking for and are addicted to have sex with other women or 
because men are lusty,  

ii. that men perceive their wives as sexually inadequate to satisfy them either because they 
are too thin or they are young and immature, or that they are intellectually not at an equal 
level with their husbands,  

iii. that wives may not be available because of guests at home or because wives do not 
permit to have sex as frequently as desired by the men or because wives are visiting their 
mother's house,  

iv. that men get bored of having sex with the same person, men have a wanton mind and 
they want variety in sexual relations, 

v. because somebody's wife may have some disease  
vi. because wives are at times lewd and lecherous. 
vii. Males were also asked why they thought some females had extra-marital sex and the 

responses are summarized in Table II.  
 

Table II Male Response to Perceived Reasons of Why Females Have Extra-Marital 
Relations 

Reasons Married Males 
(n=150) 

Unmarried Males 
(n=100) 

Do not like Husband 49% 65% 
Economic 

Support/Variety 
41% 33% 

Other 10% 02% 
Some additional reasons why women have extra marital relation were as follows;  
i. because their men are sexually weak, they have a small penis or if the husband is impotent,  
ii. that some women need more sex because they have excessive sexual desires,  
iii. that men may not be available because of their jobs outside the village or because the man 
could be a drunkard, etc.  



131 
 

When asked why some men have extra-marital relations, 72% of the married and 71% of 
the never married female’s respondents said that the reason was that they did not like their 
wives. On the other hand, 48% married and 54% never married females felt that women have 
extra-marital relations because they did not like their husbands. The other reasons in case of 
males are pre-marital affair, "just for the sake of fun", variety in sex, incompatibility, etc.  

During focus group discussions with adolescents and some of the key informant 
interviews, it was found that there were a few women in the village itself whom males 
approached for sex. These women are not sex workers but indulge in sexual relations for 
exchange of small favours. Males also visit sex workers during their visits to other towns when 
they go out for selling their agricultural produce or visit to town to have fun.  

During group discussions, the following list of categories of women, who could become 
available for sex, was obtained from the respondents:  

i. Women who lose their husbands soon after marriage;  
ii. Women who were separated, divorced or deserted, 
iii. Women whose husbands were employed in distant towns or cities,  
iv. Those, whose husbands were unemployed or were alcoholics, indulged in extra-marital 

relations to get financial support to run the household, and  
v. A small number of curious adolescent village girls. 

 

The respondents further added, "There are circumstances when women need economic and 
emotional support, which they fail to secure from within the household, particularly from the 
husband, or in his absence, from others in the family. It compels them to seek company of males, 
who receive sexual pleasures from these women". During the key informant interviews, a 
respondent said, "there are some slippery characters who like to be adventurous and seek 
company of boys. This generally happens outside the village because they do not want to be 
caught with the boy by any of the villagers. Such friendships' generally end up in sexual relations 
and there was a case when a girl got pregnant and for fear of defamation committed suicide". 
Another respondent said, "Pre-marital friendships'also continue sometimes after marriage and 
whenever such girls come to their natal homes, their 'friends take a chance' (have sex with 
them)". 

Perceptions about Sexual Desires 
Men's sexual desire was thought to be very strong and unending. Most women equated it with 
hunger and said that if the hunger is not satisfied within the house (by the wife) he would satisfy 
himself by having sex outside the house. This was one reason why females did not decline sex 
even if they did not feel like it. On the other hand, males felt that females were extremely 'hot' 
and hence dangerous.  
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Power to Negotiate Sex 
About 44% of the married female’s respondents reported that if they did not want to have sex 
with their husband on a particular day, they were not able to say so. And many of those, who 
were able to say that they did not want to have sex on that day, were not sure if their husbands 
would accept it. On the other hand, 14% of them said that if they wanted to have sex, they are 
able to suggest so, while the others said that such occasions were extremely rare, since the 
husbands always wanted to have sex.  
 
Sex as a Ritually Polluting Act 
During group discussions with the married women, it was reported that women were expected 
tohave bath, as the first thing in the morning, if they had sex prior night. They reasoned that a 
woman was polluted on account of having sexual intercourse and was feared to ritually pollute 
the entire household if she did not have bath. Similar rule does not exist for males. When asked 
why males were not required to have bath, they argued that sex happened inside the body of 
woman. Men were less likely to pollute the household. Another group reported that it was 
mandatory for the married girls to 'sit apart' during menstruation. However, this was not so 
strictly applicable to unmarried girls.  
 
Abstinence 
Ritual, religious, menstrual, intra-partum abstinence was reported by adolescent males and 
females. There are several prescribed days of ritual abstinence like the full moon day, new moon 
day, days of fasting or whenever there is some religious occasion ('Pooja') in the house. Males 
reported that they observe abstinence on these days but female’s respondents said that men were 
not very particular about observing abstinence during these days. Abstinence during 
menstruation was observed by majority of respondents. There were some underlying fears apart 
from cross- sexual pollution. It was feared that sex during menstruation caused diseases like 
leprosy, or resulted in madness. Sex during pregnancy generally continued till the end of second 
trimester after which most of the wives migrated to their natal homes for delivery. It was 
believed that sex in the later months of pregnancy was bad for the health of the woman and child. 
A traditional birth attendant said, "if the baby is smeared with sticky white substance at the time 
of birth I know that the couple has had sex during advanced pregnancy." Women generally 
return to the family of the husband a couple of months after delivery. The intra- and post-partum 
period of abstinence is almost five months and the women said that this was the time, when 27 
men were likely to seek sexual relations elsewhere.  
Source of Knowledge about Sex before Marriage 
A total of 69% married males reported knowledge of sexual intercourse before marriage, while 
in the case of females only 6% reported any such knowledge. For married females self-
experience was the main source (93%) of information on sexual intercourse. In the case of 
married males, peers (57%) movies (18%) and self-experience by only 9%. Amongthe never 
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married males, movies were reported by 65%, peers by 28% and self-experience by 7% 
participants. 
 
First Sexual Experience 
Among the married females, 93% of the respondents said that the first sexual experience was 
painful and they felt scared, while others reported having felt embarrassed. In the case of males, 
34% reported feeling scared and said that it was painful, while 65% said that they felt satisfied 
and happy.  
 
Masturbation, Nocturnal Emissions (Night fall) & Semen 
Nearly one third of the males (married and unmarried) accepted indulging in masturbation and 
had the following notions: On questions related to semen, it was found that 86% married and 
91% never married males believed that semen was produced continuously and only 55% married 
and 69% never married males felt that semen did not ever get exhausted. A little over three 
fourth (79% married and 77% never married) of the respondents said that semen was located in 
testes.There were several responses, where the respondents had reported that semen was located 
in different organs like, heart, bladder, kidney, stomach and even head. The concept of semen 
being located in the head has its origin in the Ayurvedic texts, where it has been said that 'it is 
stored in a reservoir in the head. Respondents variously reported several measures to increase the 
quantity of semen. These measures can be broadly divided into three categories - special foods, 
medicines (tonics) and exercise (Yoga). Special foods included, meat, onions, garlic, milk, fruits, 
almond pie  and fatty foods. 
Over half of the married (58%) and 51% unmarried males admitted having experienced 'wet 
dreams' and their feelings are shown in Table III. 

Table III - Response of Males to 'Wet Dreams 

Feeling Married Males 
(n=71) 

Unmarried Males 
(n=43) 

Scared 45% 51% 
Dirty 21% 19% 
Good 34% 30% 

 

Condom Use 
The contraceptive prevalence rate (CPR) among currently married women age 15-49 is 24 
percent down from 34 percent in NFHS-3 Modern method use, at 23 percent also declined from 
it level in NFHS-3 (29%). In Bihar, contraceptive use is higher in urban areas (35%) than in rural 
areas (23%). Condoms are distributed to the married men under family Planning Control 
Programme. During interview with a medical shop owner in the village, it was reported that 
people generally came to buy condoms after dusk. Only those men who wanted to indulge in 
'corruption' (extra-marital relations) came to buy them. Only 18% (27/150) married males and 
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4% (4/100) unmarried males reported having used a condom. On asking the non-users 'why they 
were not using condoms', five of them did not know what a condom was and eight felt that there 
were adverse effects of condom on health and they did not like it. About ten participants did not 
use as they were planning to have a child, while 77 of them thought that it was not necessary to 
use a condom. Of the 27 respondents who had ever used a condom, four had used it before 
marriage, eighteen after marriage and the remaining five reported condom use before and after 
marriage. Majority of the condom users (n=22) reported its use while having sex with their 
wives. Whereas nine participants used it with a friend and only two reported using condom with 
'other women'. Majority of respondents (20/27) said that they use condoms to prevent 
conception, but, only three participants used it as a spacing method. About nine respondents said 
that 'condoms made a difference in the quality of sexual intercourse (they did not get 
satisfaction/pleasure). ‘When asked 'what were their wive's opinions about condoms', three of 
them said that there wives had nothing to say. Three of them said that their wives insisted use of 
condoms, while two reported that their wives did not like condoms. One of the respondents said 
that it was very tedious to use condom. He said, "I have a small house and I do not know when I 
would feel like having sex. A condom may not be available at that time. I can't buy them and 
keep them in the house because someone may see them. It is very difficult to have it at hand 
when required, then there is a problem of putting it on. By the time all this happens, I lose all the 
force". Mr.N said, "It is extremely difficult to dispose it after use. The 'doctor' has said that we 
should dig a pit in the back-yard and bury it after using. If people see me digging a pit in the 
back-yard in the morning, they would all know that I have had sex and that I have used a 
condom". During the Focus group discussions with males, several barriers in condom use were 
identified. Condoms being thick, its use reduces pleasure and satisfaction. It needs to be worn on 
erect penis and hence, it is an impediment in enjoyment. Condoms can tear during 
intercourse.Some fear that it may slip off during intercourse and may get lost/stuck in the vagina. 
Its storage and disposal problematic.  The concept of satisfaction/pleasure is associated with the 
feeling of warmth and wetness in the vagina and friction. 
Discussion  
The picture of sexuality and sexual behavior of adolescent in the study area seems to be closely 
associated with the gender construction, which is only a part of the larger social system based on 
status, roles and expectations between sexes. There is not much of change in the status of women 
within the household. The dominant male image is nurtured by the community. Patterns of 
behavior in the realms of sexuality do not seem to show much change. Adolescents do not seem 
to get authentic information about sex from any socially legitimate channel. As a result, their 
expectations in sex, sex stereotypes etc. are based on what is portrayed in the pornographic 
literature, which is far from reality.  The data go to show that pre-marital sexual activity does 
exist among rural adolescents and that protection through condom use is extremely low on 
account of several practical difficulties. Since adolescents hardly have a say in mate selection 
process, there are instances when men or women are thought to indulge in extra marital 
relationships. Women show lack of power in declining sex whenever they do not feel like it. 
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Men, on the other hand seem to be always ready for sex. There are opportunities for having sex 
in the village and also in the flesh market in nearby towns and men seem to have the mobility, 
information and authority to get into sexual relations outside marriage. Sexual double standards 
which ignore men's indulgence in multiple relationships and severely condemn such a thing in 
the case of women, helps implicit promotion of such an activity. Currently, blue films and 
pornographic literature seem to be the prime sources of information for adolescent males. Both, 
men and women perceive sexual desire as being strong in the case of opposite sex. Sexual 
intercourse is considered to be a ritually polluting act. Not many adolescents seem to observe 
abstinence during ritual and religious occasions. Males seem to be quite pre-occupied by the 
power of semen and yet seem to indulge in sexual relations. Condom use is rather low and that 
puts the adolescents at a risk of contracting sexually transmitted infection including  

HIV, while in the case of females, lack of authority within the family and low status of females 
makes them vulnerable. It is felt that information on sex related issues should be imparted to the 
adolescents through socially acceptable sources. Efforts should be made to increase the use of 
condoms and finally, long term efforts must continue to equalize the currently tilted power 
balance in gender relations. 
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1. Introduction 

A foreign company can start operations in India by registration of its company under the India 
Companies Act 1956. Foreign equity in registration it is necessary to have project details, local 
partner, structure of the company, its management structure and shareholding pattern, 
Registration is a kind of formality and it takes about two weeks. It can forge strategic tie up with 
an India partner. 

A joint venture entails the advatages of established contracts, financial support and distribution-
marketing network of the Indian partner. Approval of foreign investments is through either 
automatic route or Government approval.  

Foreign technology, induction is encouraged both through FDI and through foreign technology 
collaboration agreement. Foreign Direct Investment and Foreign technology collaboration 
agreements can be approved either through the automatic route under powers delegated to the 
Reserve Bank of India or otherwise by the Government. 

In general, all Electronics and IT products are freely importable, with the exception of some 
defenses related items. All Electronics and It products, in general, are freely exportable, with the 
exception of a small negative list which includes items such as high power microwave tubes, 
high end super computer and data processing security equipment. Export Promotion Capital 
Goods scheme allows import of capital goods on payment of 5 per cent customs duty. The export 
obligation under EPCG Scheme can also be fulfilled by the supply of Information Technology 
Agreement items to the DTA provided the realization is in free foreign exchange. 

2. Finding And Analysis  

Major challenges facing the Indian electronic manufacturing market are an infrastructure that 
needs to be improved at the earliest possibility, easing of foreign investment procedures, which is 
underway, and a restructured government tariff that now makes domestically manufactured 
goods more expensive than imported goods with zero tariff. There are also other problems, 
which are hampering the growth of the Indian electronics industry. Some of them are: 

Lack of world-class infrastructure 

Lack of clear-cut government policy for the industry.  
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Very little expenditure in Research and Development area. 

Power of Marketing not harnessed to the maximum 

Opprtunilitest 

While the Electronics sector in India is currently small there are several advantages that India 
offers that can be effectively leveraged to achieve higher growth. These can be categorized under 
these leads: Manpower, Market demand 

Policy and Regulatory support 

Abundant Availability of Man Power:- 
Indian produces over 500 PhDs, 200000 engineers, 300000 non-engineering postgraduates and 
2100000 other graduates each year.The Indian Institute of Technology and the Indian Institute of 
Management produce graduates and post graduates with best inclass skills and capabilities in 
technical and management fields. 
 

3. Conclussion  
The first hypothesis namely FDI is less volatile than foreign portfolio investment in India was 
tested by computing co-efficient of variation for both annual inflow of foreign direct investment 
and foreign portfolio investment in India during the study period. The result showed that 122.09 
per cent variation in FDI whereas 155.54 per cent variation in the portfolio investment. Hence, 
the first hypothesis showed that the foreign direct investment is less volatile than the 341 foreign 
portfolio investment. Therefore the first hypothesis is accepted. The second hypothesis namely, 
there is a positive correlation between the Foreign Direct Investment and Foreign Portfolio 
Investment. The calculated Karl Pearson’s co-efficient of Foreign Direct Investment and Foreign 
Portfolio Investment was 0.4788; which meant that 47.88 per cent of positive association 
between these two variables. Thus the null hypothesis is accepted. There was low inter-
relationship between these variables. But both the variables were moved in the same direction. 
So the foreign investment components of Foreign Direct Investment and Foreign Portfolio 
Investment were more or less independent of each other and they were not much related.’ 
Developing countries have to make more business friendly environment and to create this 
business friendly environment, developing countries have to develop some necessary institutions 
to reduce the extent of corruption and to control the factors that increase both visible and 
invisible business start-up costs. The policy makers of India need to ensure transparency and 
consistency in policy making along with comprehensive long term development strategy and 
have to focus more on attracting diverse 342 types of FDI and to design policies where foreign 
investments can be utilized as means of enhancing domestic production, savings and exports and 
also as medium of technological learning and diffusion and also in providing access to the 
external market. The Government has to impose the relevant policies like joint venture in order 
to give opportunities to the domestic producers to become part and enjoy the profit together with 
the foreign direct investors. This will benefit the local partner as they are exposed to higher 
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technology. To companies for investment, there is a need to extend a friendly environment for 
foreign investor by providing essential guarantees for investors to (a) Enter and Exit, (b) Operate 
on equal terms alongside local operators, and (c) Repatriate their investment needed. Steps have 
to be taken to diversify the sources of foreign direct investment by attracting FDI from 
developing countries. Special Economic Zones (SEZ), Free Trade Zones have to be established 
more in numbers to attract multinational corporations to invest in India. The Government has to 
ensure the equitable distribution of inflows among states and has to give more freedom to states, 
so that they can attract inflows at their own level. 343 In order to improve technological 
competitiveness of India; research and development has to promoted, various issues pending 
relating to intellectual property rights, copy rights and patents need to be addressed on priority. 
Special package can be also instrumental in mobilizing FDI in Research and Development. 

In following lines, we will highlight the single- and multi-brand retail, organised and 
unorganized retail sectors of India in the light of previous studies. In 1991, India faced deficits of 
the balance of payments which paved the way to the liberalization of FDI policy. Being 
considered as one of the top attractive destinations for foreign investors, the government has 
allowed FDI in various sectors of India which includes retail sector. Introduction of FDI policy 
led to booming of the retail sector in India (Giridhar and Krishna. India’s retail sector has 
witnessed an incredible growth, with the changing demographics, expanding the economy, 
income dynamics, raising awareness and youth-heavy customer base; India is well on its path to 
become one of the prospective markets for domestic and global retailers (Jhamb and Kiran. 
Kumari examined the effect of FDI on the inflow of equity on trends and patterns of FDI inflow. 
The study concludes that liberalizing FDI policy has benefited Indian economy in a huge 
manner. FDI introduction has benefited development in various aspects such as infrastructure, 
expertise and quality of life. However, along with retail sector, Indian government has also 
liberalised agriculture, insurance and media sector in order to compete with the global economy. 
According to Renuka et al., India had introduced FDI with tremendous changes in economic 
policies heralded liberalisation period and bought structural breakdown in FDI inflows in the 
economy to maintain fluctuation and unsteadiness during that period.Despite its benefits, the FDI 
in the retail sector requires cautious policy measures. Concomitantly the established business is 
endeavouring to innovate to be capable of facing competition. Furthermore, in a study by 
Patibandla the FDI plays an important role in India’s growth dynamics. FDI in the retail sector 
can expand markets by reducing transaction and transformation costs of business through 
adoption of advanced supply chain and benefit consumers and suppliers (farmers). This also can 
result in net gains in employment at the aggregate level. Similarly, Sharma argued that since the 
government eased retail policy for the first time, allowing up to 51% FDI through the single-
brand retail route there has been a steady increase in FDI in the retail sector which acts as a 
major catalyst in the development of a country through up gradation of technology, managerial 
skills and capabilities in various sectors. Rise in purchasing power, growing consumerism and 
brand proliferation has led to retail modernization in India. The growing Indian market has 
attracted a number of foreign retailers and domestic corporations to invest in this sector. FDI in 
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the retail can expand markets by reducing transaction and transformation costs of business 
through adoption of advanced supply chain and benefit consumers and suppliers (farmers). 
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Abstract 
There are many things in our nature that are opposite in nature or work to each other such as men 
and women, boys and girls, fire and water, summer and winter season, hot and cold, poor and 
rich, life and death, illness and health, sadness and happiness, day and night, Fleming Left hand 
rule and Fleming right hard rule, work of motor and work of generator and so many things. The 
smallest houses of electrons are their orbitals. Maximum two electrons can exis
Spin of one electron is (+) ve while that of other is (
researches which perform opposite work. Magnetism from electricity and electricity from 
magnetism are beautiful examples which are opposite in natu
 First of all, Magnetism from electricity was discovered by oerested in 1820. And then 
after sometimes, in 1831, Michel Faraday discovered electricity from magnetism, and finally, a 
generator is constructed for the huge production of electrity 
 
Key words: Motor, generator, opposite, discover
 
Introduction: Oerested law: In 1820, oerested found that when a wire carrying current is 
placed over a magnetic compass then its ne

  

 

 

 

 

 

 This experiment proves that the wire carrying current produces magnetic field around it 
that deflects the magnetic needle, because nothing can deflect the needle without touching it.
 Rule of the direction of deflection of magnetic needle was found by the Ampere’s 
swimming rule and SNOW rule. 
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There are many things in our nature that are opposite in nature or work to each other such as men 
and women, boys and girls, fire and water, summer and winter season, hot and cold, poor and 

death, illness and health, sadness and happiness, day and night, Fleming Left hand 
rule and Fleming right hard rule, work of motor and work of generator and so many things. The 
smallest houses of electrons are their orbitals. Maximum two electrons can exis

ve while that of other is (-)ve. There are so many examples and 
researches which perform opposite work. Magnetism from electricity and electricity from 
magnetism are beautiful examples which are opposite in nature or work. 

First of all, Magnetism from electricity was discovered by oerested in 1820. And then 
after sometimes, in 1831, Michel Faraday discovered electricity from magnetism, and finally, a 
generator is constructed for the huge production of electrity with the help of moving magnet.

Motor, generator, opposite, discovered magnetism, electricity, production etc.

In 1820, oerested found that when a wire carrying current is 
placed over a magnetic compass then its needle is defleded. 

This experiment proves that the wire carrying current produces magnetic field around it 
that deflects the magnetic needle, because nothing can deflect the needle without touching it.

direction of deflection of magnetic needle was found by the Ampere’s 
 

Fig.-1: Oerested experiment  
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There are many things in our nature that are opposite in nature or work to each other such as men 
and women, boys and girls, fire and water, summer and winter season, hot and cold, poor and 

death, illness and health, sadness and happiness, day and night, Fleming Left hand 
rule and Fleming right hard rule, work of motor and work of generator and so many things. The 
smallest houses of electrons are their orbitals. Maximum two electrons can exist in an orbital. 

)ve. There are so many examples and 
researches which perform opposite work. Magnetism from electricity and electricity from 

First of all, Magnetism from electricity was discovered by oerested in 1820. And then 
after sometimes, in 1831, Michel Faraday discovered electricity from magnetism, and finally, a 

with the help of moving magnet. 

production etc. 

In 1820, oerested found that when a wire carrying current is 

This experiment proves that the wire carrying current produces magnetic field around it 
that deflects the magnetic needle, because nothing can deflect the needle without touching it. 

direction of deflection of magnetic needle was found by the Ampere’s 



 

 

 

 

 

 

i.e. Current  South to North 
 
From these experiments, it is clear
the strength of magnetic fields with direction was found by Biot
Ampere’s Laplace law etc. 
 After sometimes, a great famous scientist, Michel Faraday discovere
magnetism on which basis, a generator was constructed and all over the world use the electricity 
obtained from generator in different forms. The generator changes the lifestyle of the people all 
over the world and provides many many comf
engineering, communication, travelling etc.
 The production of electricity from magnetism is known as electromagnetism. 
Electro Magnetic Indution (EMI):
 When there is a relative motion between 
and hence electric current is produced in the conducter. This phenomenon is known as 
electromagnetic induction. 
Example: When a magnet is brought near a closed circuit without any cell then still electric bulb 
glows. 
 On the basis of this principle, a generator works.

 

 

 

 

 

 

 

Fig
 In short, we discuss about fleming left hand rule and Fleming right hand rule.
 If thumb, fore finger and middle finger are stretched at about 90

Fig-2 Ampere’s Swimming rule and SNOW rule

 magnetic needle  west. (SNOW rule) 

From these experiments, it is clear that magnetic field is produced from electricity. And later on, 
the strength of magnetic fields with direction was found by Biot-Savart, Ampere’s circuital law, 

After sometimes, a great famous scientist, Michel Faraday discovered electricity from 
magnetism on which basis, a generator was constructed and all over the world use the electricity 
obtained from generator in different forms. The generator changes the lifestyle of the people all 
over the world and provides many many comfortable things in the different areas like, medical, 
engineering, communication, travelling etc. 

The production of electricity from magnetism is known as electromagnetism. 
Electro Magnetic Indution (EMI): 

When there is a relative motion between conductor and magnet than an emf is produced 
and hence electric current is produced in the conducter. This phenomenon is known as 

When a magnet is brought near a closed circuit without any cell then still electric bulb 

On the basis of this principle, a generator works. 

Fig-3: Closed circuit without cell 
In short, we discuss about fleming left hand rule and Fleming right hand rule.
If thumb, fore finger and middle finger are stretched at about 900 then in 
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Savart, Ampere’s circuital law, 
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The production of electricity from magnetism is known as electromagnetism.  

conductor and magnet than an emf is produced 
and hence electric current is produced in the conducter. This phenomenon is known as 

When a magnet is brought near a closed circuit without any cell then still electric bulb 

In short, we discuss about fleming left hand rule and Fleming right hand rule. 
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1. Fleming left hand rule    2. Fleming right hand rule 

    If Middle finger  Electric current      If Thumb  force 

 Fore finger  Magnetic field     Fore fingermagnetic field  

then, thumb  represents – force    then, middle finger  represents  

          direction of current 

 

 

 

 

 

 

 Generator: It is a machine which converts mechanical energy into electric energy. 
Main two types: 1. AC generator  2. DC generator 
1. AC generator: It is a generator which converts mechanical energy into electric energy in the 
form of alternating current (ac). 
2. DC generator: It is a generator which converts mechanical energy into electric energy in the 
direct current (dc). 
Difference between ac and dc 

AC DC 

1. The current of which magnitude and 
direction changes alternatively is known as 
ac. 

1. The current of which magnitude and direction 
changes but not alternatively is known as dc. 

      I 

2. 

    Time (t)  

       I 

2. 

    Time (t)  

3. It is used for long distances. 3. It is used for short range. 

4. Low cost (cheapr) 4. Costly 

5.AC can be converted into DC easily 5. DC cannot be converted into ac easily. 

6. Frequency of ac in India is 50 Hz. Frequency of DC is zero 

AC generator: Converts mechanical energy into electrical energy in the forms of alternating 
current.  
Principle: Generator is based on EMI principle (i.e. electro magnetic induction) 
Construction: Main components of a generator are  
 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

1. Horse shoe type magnet: There is a strong horse shoe type 
magnetic field between N – S pole.
2. Armature: “ABCD” is a rectangular armature containing a large no of turns of copper 
conductor. There is a soft cylindrical iron core inside the armature so that strong magnetic field 
can be obtained. 

 B = r o nI 

B   (deperds on material medium)

B  n 

B  I 

Due to soft iron, B =  

Due to increase in turns, B =  
Note: If north and south pole of the magnet are slightly shaped in the concave formed, the 
magnetic field also increases. 
3. Slip rings R1 and R2: Whole armature is connected to the two slip rings which provide 
movable arrangement easily without any disturbing the static circuit. It tranfers current to the 
circuit.  
4. Carbon brushes B1 and B2: 
with slip rings R1 and R2. These two carbon brushes transfer electricity from the moveable parts 
to the static part easily without sparking friction.

Fig. 4: (a-b) 

There is a strong horse shoe type magnet which provides strong 
S pole. 

ABCD” is a rectangular armature containing a large no of turns of copper 
conductor. There is a soft cylindrical iron core inside the armature so that strong magnetic field 

(deperds on material medium) 

If north and south pole of the magnet are slightly shaped in the concave formed, the 

Whole armature is connected to the two slip rings which provide 
movable arrangement easily without any disturbing the static circuit. It tranfers current to the 

: There are two carbon brushes B1 and B2 which just in contact 
. These two carbon brushes transfer electricity from the moveable parts 

to the static part easily without sparking friction. 

b) Working of a simple AC generator. 
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ABCD” is a rectangular armature containing a large no of turns of copper 
conductor. There is a soft cylindrical iron core inside the armature so that strong magnetic field 

If north and south pole of the magnet are slightly shaped in the concave formed, the 

Whole armature is connected to the two slip rings which provide 
movable arrangement easily without any disturbing the static circuit. It tranfers current to the 

which just in contact 
. These two carbon brushes transfer electricity from the moveable parts 



 

5. Shaft: There is a shaft rotater which rotates the armature in the strong mag
produces electric current on the basis of EMI principle by Michel Faraday. 
Working: For the Ist half rotation of the armature from Fleming left hand rule, the arm AB of 
the armature is moved upward while the arm CD moved downward and ele
produced in the direction ABCD (ABCDR
arm AB moved downward and arm CD moved upward then current is obtained in the direction 
DCBA(DCBAR1B1B2R2D) 
i.e. for Ist half rotation, current is clockwise and for next half rotation, current is anticlockwise 
and so on. These currents are known as ac and the generator is known as ac generator 
Mathematical work: Due to motion of armature conductor in the magnet

magnetic flux takes place i.e. = BA cos

Where, B = Magnetic field between N 

  A = Area of the armature ABCD.

   = angle between magnetic field and direction of area of the coil 

and   = t 

where,  = angular speed of the rotation of the coil 

 

 

 

 

 

     

 emf (electromotive force) produced e = 

 e = -BA
BA

e
dt

td 


cos

 e = BAsint 

There is a shaft rotater which rotates the armature in the strong magnetic field which 
produces electric current on the basis of EMI principle by Michel Faraday.  

For the Ist half rotation of the armature from Fleming left hand rule, the arm AB of 
the armature is moved upward while the arm CD moved downward and ele
produced in the direction ABCD (ABCDR2 B2 B1 R1 A) while in the other next half rotation the 
arm AB moved downward and arm CD moved upward then current is obtained in the direction 

i.e. for Ist half rotation, current is clockwise and for next half rotation, current is anticlockwise 
and so on. These currents are known as ac and the generator is known as ac generator 

Due to motion of armature conductor in the magnetic field, change in 

= BA cos 

B = Magnetic field between N – S Pole. 

A = Area of the armature ABCD. 

= angle between magnetic field and direction of area of the coil 

= angular speed of the rotation of the coil  

 Fig-5: Arnature 

emf (electromotive force) produced e = 
dt

d
BA

dt

BAd

dt

d  cos)cos(


td

td

td

tBA








cos

 e = +BAsinwt 
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netic field which 

For the Ist half rotation of the armature from Fleming left hand rule, the arm AB of 
the armature is moved upward while the arm CD moved downward and electric current is 

A) while in the other next half rotation the 
arm AB moved downward and arm CD moved upward then current is obtained in the direction 

i.e. for Ist half rotation, current is clockwise and for next half rotation, current is anticlockwise 
and so on. These currents are known as ac and the generator is known as ac generator  

ic field, change in 

= angle between magnetic field and direction of area of the coil  

 

dt

cos
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e = BAcosint  e = e0sint 

where, e0 = BA called peak value of emf. 

 Current I = 
R

te

R

e sin0  

or, I = I0sint, where Io = 
R

e0  = Peak value of current. 

Here, current is a function of “sine”. So, its graph is so obtinod. 

         I 

         time(t) 
         I = I0sint 

Fig.-6: Showing of alternating current 

Thus, current obtained by ac generator is alternating current which changes its magnitude and 
direction alternatively. 

Reference: NCERT Book, Allen makrials, youtube etc. 
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Abstract 
This document presents the application of fuzzy logic to chosen methods for quality control 
management and planning. The method applies when disputes arise when the issues in the 
brainstorming community are addressed. Each member of the brainstorming group may, for 
example, have their own opinion when deciding the timing of an action. The method of fuzzy 
logic was introduced in order to combine the views achieved without losing any minor details. 
The use of fuzzy logic allows all ideas appropriate, allowing the weight of each member of the 
brainstorming group to be taken into consideration. 

Keywords: Fuzzy Number, Fuzzy Parameter, Fuzzy Logic, Fuzzy Applications 

Introduction 
Fuzzy logic can be viewed as a classical logic generalisation. Lotfi A developed Fuzzy logic in 
1965. Zadeh, Computer Science Professor at Berkeley University in California. Problems 
relevant to imprecise data have been resolved and derivative rules formulated in a somewhat 
ambiguous fashion [1]. 
The foundation to establish fuzzy logic is that human thought components are not numbers. 
Instead, language words are not specified precisely. It can not always apply to one object or 
another to a specific category or class. Language words may also be known as fuzzy sets. There 
are several artefacts associated with the various classes at the same time. This depends on a 
group 's standards. Criteria should be described correctly for one class or another. There are no 
classical logic that can describe such objects.Big house, gorgeous woman, or loud music, for 
instance, can not be a clear community or class. A specific topic can not always be referred to a 
certain group; according to the opinion of the expert the data differ. The fuzzy logic of these 
cases has been observed [2]. 

Fuzzy logic is a very broad field of application. The paper Application of fuzzy logic for the 
management of companies in the food industry provides a financial management software study 
for companies where the correct choice for the business is chosen and the optimal food 
commodity price based on the Mathsad 14 programme is determined. The article Implementation 
of the fuzzy logic in machine repair tool management explains the foundations of the fuzzy logic 
approach for handling machine tool repair inventory.An example is presented to decide the best 
stock units with fuzzy logic. The paper explains the approach to measurement quality of the 
images and enhancement of the image and quality of the images through the use of fuzzy logic 
methods. The approach proposed uses fuzzy logic techniques, in particular the method for 
detecting object edges[3].The article the development of a model decision system to help the rail 



 

transport explores ways of designing, on the basis of the fundamentals of the fuzzy sets and the 
fuzzy logic theories, a proper decision
on the application of fuzzy logic in humanitarian research aims at showing that purely formalised 
quantitative analysis has their limitations, which are able to lose the consistency,
credibility of the perception of truth. Hence, the application of "flexible" approaches, like fuzzy 
logic[4], is important in humanitarian studies.

Fuzzyfication 
The fuzzy theory says that a fuzzy set A is a special fuzzy subset of real numbers.
membership of the system μA(x)
process which transforms crisp values into linguistic terms (language variables), later quantified 
using fuzzy sets by means of a fuzzy membership function (
process whereby a real scalar value is translated into a fuzzy value and correct crisp values are 
translated into linguistic variables.

Defuzzification 
During fuzzification, crisp numbers are t
decisions made by humans or machines is binary or crisp in nature in a variety of applications. 
Therefore, the fuzzy results obtained through fuzzy analyses are after all essential. 
Defuzzification is said to be the method for transforming the fuzzy output to a crisp value.
A defuzzification process which produces crisp value from the fuzzy value in terms of 
membership of fuzzy sets is defined. In other words, this integration into a particular decis
true value of the membership degrees of fuszy classes. There are different methods of 
defuzzification, including the centre of gravity, the centre of gravity, and the average of 
maximums.The input for the defuzzification is the aggregate set and the
number. In control engineering and process modelling, gravity centre is commonly used. The 
remaining approaches are discontinuous, primarily used to choose the alternative in decision
making and pattern recognition applications. Figure 
preach values are found [5]. 

transport explores ways of designing, on the basis of the fundamentals of the fuzzy sets and the 
roper decision-making system of support for rail transport[2].The article 

on the application of fuzzy logic in humanitarian research aims at showing that purely formalised 
quantitative analysis has their limitations, which are able to lose the consistency,
credibility of the perception of truth. Hence, the application of "flexible" approaches, like fuzzy 
logic[4], is important in humanitarian studies. 

The fuzzy theory says that a fuzzy set A is a special fuzzy subset of real numbers.
μA(x) is continuous mapping at intervals [0 , 1]. Suzzyfication is a 

process which transforms crisp values into linguistic terms (language variables), later quantified 
using fuzzy sets by means of a fuzzy membership function (Figure 1). Fuzzyfication is the 
process whereby a real scalar value is translated into a fuzzy value and correct crisp values are 
translated into linguistic variables. 

 

Figure 1.Fuzzy logic process 

During fuzzification, crisp numbers are translated into fuzzy numbers, but the majority of acts or 
decisions made by humans or machines is binary or crisp in nature in a variety of applications. 
Therefore, the fuzzy results obtained through fuzzy analyses are after all essential. 

is said to be the method for transforming the fuzzy output to a crisp value.
A defuzzification process which produces crisp value from the fuzzy value in terms of 
membership of fuzzy sets is defined. In other words, this integration into a particular decis
true value of the membership degrees of fuszy classes. There are different methods of 
defuzzification, including the centre of gravity, the centre of gravity, and the average of 
maximums.The input for the defuzzification is the aggregate set and the output is only one 
number. In control engineering and process modelling, gravity centre is commonly used. The 
remaining approaches are discontinuous, primarily used to choose the alternative in decision
making and pattern recognition applications. Figure 2 demonstrates how membership function 
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Figure 2. Graphical demonstration of results of defuzzification method

Contemporary Fuzzy Approach to Quality Control
Quality management and risk analysis is a key component of any compa
However, under conditions of uncertainty, with increasing frequency businesses have to take 
decisions, which may result in unintended effects and thus adverse results and losses. The long
term decision, which is generally implied in the a
serious. There is, therefore, one of the most critical issues of modern quality control and risk 
analysis: recognition on time, appropriate and reliable risk and qualitative assessment.
Unfortunately, current risk analysis and quality management methods are not lacking in the 
subjectivity and significant assumptions leading to incorrect outcomes in the risk analysis and 
quality assessment process. A modern, complex approach to risk and quality management is 
philosophy of fuzzy logic. Fuzzy modelling has become one of the most successful and exciting 
fields of applied science in recent years in the area of quality management.

This chapter introduces a contemporary fuzzy approach to quality management, such as fuzzy
failure mode and impact analysis, fuzzy fault tree system, fuzzy histogram, fuzzy management. 
In the previous chapters are listed both process definitions and the concepts of fuzzy logic. The 
current advantages and drawbacks of the flippant rational appro
are some benefits of the use of fuzzy logic. It allows you to:

● Include in the study qualitative variables,
●  Draws fuzzy data input, 
● Through language requirements,
●  Model and compare complex dynamic structures with a default degree of precision over 

a short period of time, 
● To fix the deficiencies and limits of current project risk management approaches and 

solve problems of output quality.

Disadvantages of the method 

● Subjectivity in the collection and establishment of futile rules on membership functions,

 

Figure 2. Graphical demonstration of results of defuzzification method

Contemporary Fuzzy Approach to Quality Control 
Quality management and risk analysis is a key component of any company's performance. 
However, under conditions of uncertainty, with increasing frequency businesses have to take 
decisions, which may result in unintended effects and thus adverse results and losses. The long
term decision, which is generally implied in the assessment of the projects, can be especially 
serious. There is, therefore, one of the most critical issues of modern quality control and risk 
analysis: recognition on time, appropriate and reliable risk and qualitative assessment.

sk analysis and quality management methods are not lacking in the 
subjectivity and significant assumptions leading to incorrect outcomes in the risk analysis and 
quality assessment process. A modern, complex approach to risk and quality management is 

sophy of fuzzy logic. Fuzzy modelling has become one of the most successful and exciting 
fields of applied science in recent years in the area of quality management. 

This chapter introduces a contemporary fuzzy approach to quality management, such as fuzzy
failure mode and impact analysis, fuzzy fault tree system, fuzzy histogram, fuzzy management. 
In the previous chapters are listed both process definitions and the concepts of fuzzy logic. The 
current advantages and drawbacks of the flippant rational approach need to be oriented. There 
are some benefits of the use of fuzzy logic. It allows you to: 

Include in the study qualitative variables, 
 

Through language requirements, 
Model and compare complex dynamic structures with a default degree of precision over 

To fix the deficiencies and limits of current project risk management approaches and 
solve problems of output quality. 

Subjectivity in the collection and establishment of futile rules on membership functions,
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● Mangel of process knowledge and little consideration provided by professional 
organisations to the use of the process,

● Need for special tools and experts who work 

Despite flaws and shortcomings in theory, some of the major international enterprises (Motorola, 
General Electric, Otís Elevator, Pacific Gas & Electric, Ford) recognised the system of fuzzy sets 
as promising and reliable performance. Risk analyse
applicable to most newly established companies because statistical knowledge is not collected 
for objective assessment[6,7]. 

Contemporary Fuzzy Approach to Fault Tree Analysis
Another reliability and safety analysis m
was developed for the US Air Force in 1962 at Bell Telephone Laboratories. The Boeing 
Company was eventually adopted and applied extensively. FTA is a highly efficient method that 
is commonly used for process quality assessment. The tool helps identify areas of concern for 
developing new products or enhancing current products. It also helps to describe corrections for 
resolving or reducing a number of problems.FTA is useful for both the production of new
products and the further resolution of the problem found that belongs to current products / 
services. The FTA will help to optimise the objectives and process characteristics and design for 
essential factors and human error as a major element for improvin
Fault tree analysis is an overall failure analysis technique. The defect approach uses a Boolean 
algebra and logical modelling from the top event, to graphically depict the relationship between 
different failures at various levels 
individual or combined lower-level failures or events can trigger the top event (fault). The causes 
of the event are connected by logic gates as shown in Figure 3[8].

Mangel of process knowledge and little consideration provided by professional 
organisations to the use of the process, 
Need for special tools and experts who work with it. 

Despite flaws and shortcomings in theory, some of the major international enterprises (Motorola, 
General Electric, Otís Elevator, Pacific Gas & Electric, Ford) recognised the system of fuzzy sets 
as promising and reliable performance. Risk analyses based on statistical methods are not 
applicable to most newly established companies because statistical knowledge is not collected 

Contemporary Fuzzy Approach to Fault Tree Analysis 
Another reliability and safety analysis methodology is the Fault Tree Analysis (FTA). The idea 
was developed for the US Air Force in 1962 at Bell Telephone Laboratories. The Boeing 
Company was eventually adopted and applied extensively. FTA is a highly efficient method that 

rocess quality assessment. The tool helps identify areas of concern for 
developing new products or enhancing current products. It also helps to describe corrections for 
resolving or reducing a number of problems.FTA is useful for both the production of new
products and the further resolution of the problem found that belongs to current products / 
services. The FTA will help to optimise the objectives and process characteristics and design for 
essential factors and human error as a major element for improving procedural efficiency.
Fault tree analysis is an overall failure analysis technique. The defect approach uses a Boolean 
algebra and logical modelling from the top event, to graphically depict the relationship between 
different failures at various levels of the operation. The study is carried out by evaluating how 

level failures or events can trigger the top event (fault). The causes 
of the event are connected by logic gates as shown in Figure 3[8]. 

 

Figure 3. Typical Fault Tree 
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The deductive logic is used in this technology. It allows the root causes of a process' error events 
to be established. This kind of reasoning helps to create consistent and comprehensive 
relationships that can affect their consistency between the steps

The Fuzzy Fault Tree analysis paper offers a smart system of the fault diagnosis power 
transformer by means of the Fuzzy Fault Tree Analyse (FTA) and beta distribution for the 
estimation of fault possibility[7]. This is very impo
The authors have examined a series of potential issues (informat transmission errors as well as 
errors that have occurred during data processing in transformer survey and monitoring, uncertain 
and incomplete transformer information).By employing the technology, he suggests transforming 
the continuous attribute values into fizzy numbers to provide a reasonable estimation of the 
probability of failure of a fundamental event in FTA. It describes a new method to rate 
fundamental events according to their Fuzzy Signification index based on the Euclidean distance 
between fuzzy numbers. 

Contemporary Fuzzy Approach to Histograms
Histogram – a method for visually analysing the distribution of statistical data, clustered int
certain (predetermined) interval by frequency of occurrence data. A histogram is a graphical way 
to show a distribution 's form. It is especially useful if many observations are made. It is 
constructed using rectangles, and their area is proportional t
rectangle is formed. 

Figure 4: Example of a histogram

In the paper Fuzzyplogs it is reported that the statistical analysis is a gross generalization of a 
standard crisp histogram (Fuzzy histogram). Statistically, fluorescent 
in the paper, compared to other nonparametric density estimators. Finally, it turns out that fluffy 
histograms can combine high statistical performance and a high degree of machine efficiency[9].

 

 

The deductive logic is used in this technology. It allows the root causes of a process' error events 
to be established. This kind of reasoning helps to create consistent and comprehensive 
relationships that can affect their consistency between the steps or events of the process.

The Fuzzy Fault Tree analysis paper offers a smart system of the fault diagnosis power 
transformer by means of the Fuzzy Fault Tree Analyse (FTA) and beta distribution for the 
estimation of fault possibility[7]. This is very important for ensuring continuous power supply. 
The authors have examined a series of potential issues (informat transmission errors as well as 
errors that have occurred during data processing in transformer survey and monitoring, uncertain 

sformer information).By employing the technology, he suggests transforming 
the continuous attribute values into fizzy numbers to provide a reasonable estimation of the 
probability of failure of a fundamental event in FTA. It describes a new method to rate 
fundamental events according to their Fuzzy Signification index based on the Euclidean distance 

Contemporary Fuzzy Approach to Histograms 
a method for visually analysing the distribution of statistical data, clustered int

certain (predetermined) interval by frequency of occurrence data. A histogram is a graphical way 
to show a distribution 's form. It is especially useful if many observations are made. It is 
constructed using rectangles, and their area is proportional to the frequency at which the 

 

Figure 4: Example of a histogram 

In the paper Fuzzyplogs it is reported that the statistical analysis is a gross generalization of a 
standard crisp histogram (Fuzzy histogram). Statistically, fluorescent histograms were analysed 
in the paper, compared to other nonparametric density estimators. Finally, it turns out that fluffy 
histograms can combine high statistical performance and a high degree of machine efficiency[9].
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The deductive logic is used in this technology. It allows the root causes of a process' error events 
to be established. This kind of reasoning helps to create consistent and comprehensive 

or events of the process. 

The Fuzzy Fault Tree analysis paper offers a smart system of the fault diagnosis power 
transformer by means of the Fuzzy Fault Tree Analyse (FTA) and beta distribution for the 

rtant for ensuring continuous power supply. 
The authors have examined a series of potential issues (informat transmission errors as well as 
errors that have occurred during data processing in transformer survey and monitoring, uncertain 

sformer information).By employing the technology, he suggests transforming 
the continuous attribute values into fizzy numbers to provide a reasonable estimation of the 
probability of failure of a fundamental event in FTA. It describes a new method to rate 
fundamental events according to their Fuzzy Signification index based on the Euclidean distance 

a method for visually analysing the distribution of statistical data, clustered into a 
certain (predetermined) interval by frequency of occurrence data. A histogram is a graphical way 
to show a distribution 's form. It is especially useful if many observations are made. It is 

o the frequency at which the 

In the paper Fuzzyplogs it is reported that the statistical analysis is a gross generalization of a 
histograms were analysed 

in the paper, compared to other nonparametric density estimators. Finally, it turns out that fluffy 
histograms can combine high statistical performance and a high degree of machine efficiency[9]. 



 

Fuzzy Approach to Control Charts
The control diagram is used to analyse how a process evolves over time. In time, data is plotted. 
The average centre line, the upper line of the upper control limit and a lower line of the lower 
control limit are often present in a control map. These lines

Figure 5. Example of a control chart built in Excel

Statistical control diagrams are useful tools for tracking production process status. Control charts 
are used to compare and compare process data with process limitations. Points outside these 
boundaries mean that they are out of control. 
the University of Alabama's USA
procedures are restricted because when the data is fuzzy it can not be taken. 

Fuzzy Approach to the Affinity Diagram
The text is based on the application of fuzzy logic in the process affinity diagram to improve the 
accuracy of process affinity diagrams by means of a standard approach in comparisons with the 
process affinity diagram format[10]. Each phase can involve one or more failures. A 
the affinity diagram ( Figure 6) may explain the operation.

Figure 6. Structure of the process affinity diagram

Fuzzy Approach to Control Charts 
The control diagram is used to analyse how a process evolves over time. In time, data is plotted. 
The average centre line, the upper line of the upper control limit and a lower line of the lower 
control limit are often present in a control map. These lines are based on historical details.

Figure 5. Example of a control chart built in Excel 

Statistical control diagrams are useful tools for tracking production process status. Control charts 
are used to compare and compare process data with process limitations. Points outside these 
boundaries mean that they are out of control.   In his paper Fuzzy short-run check diagrams[6] 
the University of Alabama's USA D. J. Fonseca1 concluded that normal control diagram 
procedures are restricted because when the data is fuzzy it can not be taken.  

Fuzzy Approach to the Affinity Diagram 
the application of fuzzy logic in the process affinity diagram to improve the 

accuracy of process affinity diagrams by means of a standard approach in comparisons with the 
process affinity diagram format[10]. Each phase can involve one or more failures. A 
the affinity diagram ( Figure 6) may explain the operation. 

Figure 6. Structure of the process affinity diagram 
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The control diagram is used to analyse how a process evolves over time. In time, data is plotted. 
The average centre line, the upper line of the upper control limit and a lower line of the lower 

are based on historical details. 

 

Statistical control diagrams are useful tools for tracking production process status. Control charts 
are used to compare and compare process data with process limitations. Points outside these 

run check diagrams[6] 
J. Fonseca1 concluded that normal control diagram 

the application of fuzzy logic in the process affinity diagram to improve the 
accuracy of process affinity diagrams by means of a standard approach in comparisons with the 
process affinity diagram format[10]. Each phase can involve one or more failures. A structure of 

 



 

Basics of the Process Decision Program
The Chart Phase Decision Chart (PDPC) is designed to recognise and carry out proactive 
measures to remove possible concerns during the implementation of the Work Plan. If a working 
plan is ready, PDPC helps define threats and develop countermeasures (preventive actions). In 
general, it is developed if the threats are not recognised or if there 

Figure 7. Defined structure of PDPC Chart

When indicating the importance of the risks in the creation of the PDPC table, the use of fuzzy 
logic is presented. The major risks are then defined by the fuzzy approach and placed in
PDPC table. 

Conclusion 
The quality standards increase in combination with advances in new materials , processes and 
applicable diagnostics. The quantity of data collected from standard quality management tools 
such as Ishikawa or quality control manag
diagram of affinism to the adhesive assembly was developed with the help of Fuzzy logic based 
on electrically conductive adhesives. The subject was decided at the start of the study. Fuzzy 
logic solves this issue and helps to quantify failures that occurred during the testing, triggered by 
combining failures in prior phases. It will help to schedule preventive measures in time and will, 
eventually, render less defective goods.
 

 

 

 

Basics of the Process Decision Program 
The Chart Phase Decision Chart (PDPC) is designed to recognise and carry out proactive 

sures to remove possible concerns during the implementation of the Work Plan. If a working 
plan is ready, PDPC helps define threats and develop countermeasures (preventive actions). In 
general, it is developed if the threats are not recognised or if there may be severe consequences.

Figure 7. Defined structure of PDPC Chart 

When indicating the importance of the risks in the creation of the PDPC table, the use of fuzzy 
logic is presented. The major risks are then defined by the fuzzy approach and placed in

The quality standards increase in combination with advances in new materials , processes and 
applicable diagnostics. The quantity of data collected from standard quality management tools 
such as Ishikawa or quality control management and planning tools also ceases to be enough. A 
diagram of affinism to the adhesive assembly was developed with the help of Fuzzy logic based 
on electrically conductive adhesives. The subject was decided at the start of the study. Fuzzy 

his issue and helps to quantify failures that occurred during the testing, triggered by 
combining failures in prior phases. It will help to schedule preventive measures in time and will, 
eventually, render less defective goods. 
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The Chart Phase Decision Chart (PDPC) is designed to recognise and carry out proactive 
sures to remove possible concerns during the implementation of the Work Plan. If a working 

plan is ready, PDPC helps define threats and develop countermeasures (preventive actions). In 
may be severe consequences. 

 

When indicating the importance of the risks in the creation of the PDPC table, the use of fuzzy 
logic is presented. The major risks are then defined by the fuzzy approach and placed in the 

The quality standards increase in combination with advances in new materials , processes and 
applicable diagnostics. The quantity of data collected from standard quality management tools 

ement and planning tools also ceases to be enough. A 
diagram of affinism to the adhesive assembly was developed with the help of Fuzzy logic based 
on electrically conductive adhesives. The subject was decided at the start of the study. Fuzzy 

his issue and helps to quantify failures that occurred during the testing, triggered by 
combining failures in prior phases. It will help to schedule preventive measures in time and will, 
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Abstract  
The proposed study is to broadly analyse/ the issue of climate change and to understand that how 
it affect on human health. At the national as well as international levels different policies and 
plans have been started towards climate change since 1970’s. The first systematic and derions 
attempts to address the issue of climate at the national level has been taken by the Government of 
India through the national action plan on climate change(NAPCC) in 2008. Hence it has special 
status in the history of climate change. The international panel on climate change in their first 
assessment report concluded that the earth’s lower level temperature without suitable 
intervention measures would increase on the average between 2°c and 4°c by the end of the 
century with disastrous consequences.  
The study deals with the gap in the policy information and implimentation with the article review 
to the India’s most effective and systematic policy document on climate change.  Climate change 
is an alteration in statical properties of the climatic system and take place as a result of natural 
and human induced causes. According to fifth assessment report (ARS) of the international panel 
on climatic change (IPCC) that global warming in the key factor coming climate change. Global 
warming is caused by human production of green house gas (GHG)through industry, agriculture, 
burning of fossil fuels and culling down trees.  
Key words : Climate change, global warming, green house gas, National action plan on climate 
change (NAPCC). International panel on climate change (IPCC).  
 
Introduction 
The climate change in deemed “the biggest global health threat of the 21st century. Due to the 
complexity of the process involved the exact extent to which health may be influenced by the 
changing climate remains unknown. Nonetheless, based on current knowledge and future 
projections with a high degree of certainty it is clear that the climate is changing and that health 
is and will continue to be affected by this change. 

Anthropogenic drivers throughout the climate system are very likely to the dominant course of 
global warming observed since the mid-twentieth century. This rapid climate change poses direct 
and indirect human health challenges. There is overhelming evidence of the burden of deseases 
and deaths from environment risks, which are expected to increase as climate, continue to 
change. The Word Health Organization(WHO) has estimated considering only a few of the 
associated health risks and assuring continued progress in economic growth and health protection 
that climate change will cause about 250,000 additional death per year. 
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                            Although, climate change will affect everyone, population group that are 
socially and economically vulnerable are at greatest risk and their needs must be addressed in a 
timely manner7. The health sector must be ready to acknowledge, understand and help societies 
to the minigate impacts and to adapt to this new world while promoting better and more 
equitable condition for all people. 

First, the health sector should lead by example reducing health systems emission of greenhouse 
gas (GHG). While helping to stimulate change in the entire health system supplies chain. To 
achieve that, health care facilities need to be made safer, more resilient and more 
environmentally friendly. 

Reducing emissions helps mitigate the impact of climate change and improve air quality with 
beneficial health gains. 

Second, the health sector must focus on adapting to the changing climate, Health personnel 
should participats in training to identify and understand the effect of climate change, advocate 
and act to reduce the climate foot print produced by the health sector and help to increase health 
system resilience. 

Third, the health sector has role to play in maximizing health co-benefits in intesectoral  actions. 
Health outcomes need to be considered when planning energy, transportation,  food, water and 
urban systems. Further when discussing health, it is crucial to identify related and interacting 
health concerns and responses of politically, economically and socially marginalized people. 

Aim of Climate Change/ Global Warming  
The aim of climate change or global warming is to cause people to focus on the environment and 
realise just what we are doing to this unique planet we call home. Now that would not be an 
intensional aim but rather a possible consequence of the natural variability that Earth possesses. 
If it does have this effect that will be both wonderful and timely. Unfortunately, I don’t believe 
that this blame-foused society that we have become will take this message, much less act upon it. 
They will simply try to find someone to she and when that is impossible, will pretend that it’s 
business as visual and will continue to make the same mistakes and the same pollution as they 
have in the past. There is no aim of climate charge/global warming. The planet has a complex 
climate system. When our factor or input changes it can trigger a chain of other events. In this 
case of global warming a rise in temperature due to greenhouse gases will have other effects and 
will charge some conditions on the planet. It is not really a goal, but rather the end result of a 
web of events. And even, then climate and conditions will continue to change. if we are asking 
about the aim of people who accept the reality of global warming. I don’t know that there is a 
specific aim beyond thinking that may be we should either try to mitigate global warming by 
controlling greenhouse gases or make plane to adapt as changes occur. A set of goal will provide 
support to member states to respond to the health risk presented by climate charge, by 
strengthing the resilience of health systems to climate risks and improving their capacity to adapt 
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to long-term climate change and to identify asses and promote action that reduce the burden of 
diseases associated with air pollution and other health consequencies of policies that also cause 
climate change.   
                                     
Climate Change and Global Warming 
The Earth’s average temperature is about 15°c but has been much higher and lower in the past. 
There are natural fluctuations in the climate but scientists say temperatures are now rising faster 
than at many other times. 
The annual mean land temperature above or below range (0°c) is in the figure (1) below: 

               

Increase in average temperature: 

                     

Each of the last 3 decates has been warmer then all preceding decades since 1850.  
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This is linked to the greenhouse effect, which describes how the Earth’s atmosphere traps some 
of the sun energy. Solar energy radiating back to space from the earth’s surface is absorved by 
greenhouse gases and re-emitted in all directions. This heats both the lower atmospheres and the 
surface of planet. Without this effect, the Earth’s would be about 30°c colds and hostile to life. 
Scientist believes we are adding to the Natural greenhouse effect, with gases released from 
industry and agriculture trapping more energy and increasing the temperature. This is known as 
climate charge or global warming. 

Climate change to refers a large-scale, long term shift in the plants weather pattern and average 
temperatures. Since the mid-1800s human have contributed to the release of carbon dioxide and 
other greenhouse gases into the air. This causes global temperature to rise, resulting in long-term 
change to the climate. 

The level of climate change we will see depends on how quickly we cut emissions of dangerous 
green house gases. Even if we were to stop all emissions today, we would not prevent some 
changes. However, we cut emissions, the smaller the change will be. 

The image illustrates some of the diverse of climate change and the impacts they could have on 
the climate system given in figure (2) below: 
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Evidence for Warming 
The world is one degree Celsius warming then before industrialisation the world metrological 
organization (WMO) says: the 20 warmest years on record all oceured in the past 22 years, with 
2005 and 2015 most of this change was because water increases in volume as it heats up. 
However, melting ice in now thought to be the main reason for rising sea levels. Most glaciers in 
temperate regions of the world are regreating. Satellite data shows a dramatic decline in arctic 
sea-ice since 1979 recent study indicated the west and east Antartica are losing the effect of 
changing climate can also be seen in vegetation and land animals. These include earlier 
flowering and fruiting times for plants and changes in the territories of animals. 
Forecast change in sea level by 2100 under a medium-low emissions scenario.  

                                                 

Temperature Rise in Future 
The change in the global temperature between 1850 and the end of 21st century is likely to 
exceed 1.5°c, most simulations suggest. 
The WMO says that if the current warming trend continues, temperature could rise 3-5° c by the 
end of this century. Temperature rise of 2°c had long been regarded as the gate way to dangerous 
warming. More, recently, scientists and policymakers have that limiting temperature rise to 1.5°c 
is safer. An intergovernmental panel on climate change suggested that keeping to 1.5°c target 
would repairs “rapid, far-reading and unprecedented changes in all aspects of society. The 
emission data base for global atmospheric data 2018 it has been found that the world top emitter 
of carbon dioxide in megatons per year as in following figure (3): 
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Natural climate fluctuations have been documented to occur on a geologic time scale {that is, 
over millions of years} throuth Earth’s history. Climate change can also occur at a faster 
pace(over period of years), for example after volcanic eruptions. However current climate 
change trends are occurring at a rate and pattern that exeeds known natural phenomena. 
Scientific evidence has led to consensus that human activity is the predominant factor affecting 
current climate trends. The primary driving face behind human-induced global climate change is 
a rise in carbon dioxide levels in the Earth’s atmosphere produced by burning fossil fuels. To get 
a sense of the scale of human carbon emissions, consider that the analogous natural process, 
seeps in volcanoes, release approximately 600-1500 megatons of carbon dioxide anually, while 
human activity produces 28,000 megatons per year, a thirty fold differences in carbon emission  

Climate Change and Its Solutions 
Climate change is motivated mainly by the use of fossil fuels and secondly by green house gas 
emissions through deformation, agriculture and other causes that are less prominent. The main 
way of solving global warming is to eliminate whenever possible the posion of fossil fuels in 
contemporary to renewable and carbon free power source such as solar, wind and hydro resulting 
in less then 3% of fossil fuels power greenhouse gas emissions. 

                Secondly with suitable foresting and land-use methods deforestations should be avoid and 
substituted. Because crops breathe in and store carbon dioxide they effectively remove 
atmospheric carbon dioxide. Therefore, there are two methods to fix climate change in the easy 
sense. 

Firstly, reduce and prevent green house gas emission including carbon dioxide, methane and 
nitrous oxide. Secondly, remove carbon dioxide from the environment by enabling trees, oceans 
and other natural structures to behave as sinks of carbon, which is what they do naturally. Certain 
adverse health effect can be minimized or avoided with sound mitigation and adaptation 
strategies. Strategies for mitigation and adaptation to climate charge can prevent illness and 
death in people now, while also protecting the environment and health of future generation. 
Mitigation refers to action being taken to reduce greenhouse gas emissions and to enhance the 
sinks that trap or remove carbon from the atmosphere. Adaptation refers to actions being taken to 
lessen the impact on health and the environment and thereby positively affect human health. 
Some adaptation activities will directly improve human health through changes in our public 
health and health care infrastructure. 

                Conclusion  
Climate change has become a well conversed topic among scientist and people in the world 
today Humans are facing problems from climate change now a days, and the one who are 
causing this conflicts are from human. The change in climate has implications for food 
production, water supply, health and energy. It is to be noted that addressing climate change 
requires a set of things which may include a good scientific understanding climate change 
requires a set of things which may include a good scientific understanding as well as co-
ordinated action at regional, national and global level. It is impossible to stop climate change, 
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global warming but people still can reduce and slow down the problems. If there is no interaction 
is to this problem will soon be killed from the change in climate and natural disasters. Humans 
were the one who change the world and now, it is time for the human to change themselves. 
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Abstract 
This paper is a study of the Acetazolamide, which is a carbonic anhydrase (CA) inhibitor. It is 
also termed as diamox or humazolamides. They are heterocyclic compounds having a thiazole 
ring substituted by at least one sulfonamide group.A complex of the divalent cobalt with 
acetazolamide (Schiff base) was synthesized separately in the presence of various bases 
possessing O and N atoms as their donor sites. On characterization by usual physicochemico 
method all the complexes have been formed. Non-electrolyte, mono-meric and paramagnetic 
nature and having octahedral geometry.  The aim of the research is foeusing upon bacterial 
infections and concerns. A variety of Schiff base metal complexes have a diverse spectrum of 
biological and phermaceutical activity. 

Keywords: Acetazolamide, Inhibitor, Diamox, Humazolamide, Thiazole Ring, Sulphonamide 
Group, Schiff Base, Non-Electrolyte, Mono-Meric, Spectrum, Biological and Phermaceutical. 

Introduction 

In this paper, the Schiff base ligand, acetazolamide has been prepared by the condensation of 5-
acetamide-1, 3, 4- thiadiazole-2- sulphonamide and other hydroxyl benzaldehyde. Each behaves 
as mono-anionic, bi-dentate ligand. Two molecules of the ligand satisfy two primary and two 
secondary co ordination sites of metal cation. Rest two secondary coordination sites are satisfied 
by the bases containing N and O atoms as their donor sites. It forms octahedral complexes with 
transition metal (II) cations. On characterization by usual physico chemico methodseven an 
elemental analysis, I.R spectra of the ligand as well as the complexes and complexes 
measurement of electrical conductance, magnetic moment and electronic spectra of the 
complexes. Each of the complexes has been observed octahedral in geometry. 

Material and Methods 
The chemical used in the experiment all are af AG/GR grade. Acetate/ chloride of cobalt in 
divalent state, hydroxy benzaldehyde, methan of methanol and some base like water, ammonia 
hydroxide pyridine, quinoline, phenyl isoujavides and different picolines. All the chemicals and 
solvants purchased from merck and sigma Alrich cpmpany. 
 
Preparation of the ligand 
The schiff base ligand acetazolamide has been prepared bye the condensation of 5- acetamide-
1,3,4- thiadazole-2- sulphonamide and o-hydroxy benzaldehyde in presence of dilute acid.0.01 
mole of 5-acetamide in ethyl thiadazole-2-sulphonamide was completely dissolved in ethyl 
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alcohol and 0.01 mole 2 hydroxy benzaldehyde was also completely dissolved in ethanol. Both 
the solution were gradually mixed together and shaken well. About 60ml of dilute hydrochloric 
acid was added to make it acidic. The resulting solution was re fluxed on water or cooling tap 
water, produced yellowish solid which was filtered and recrystallized with acetone and washed 
with methanol. The m.p recorded to be 196 c and the percentage of the C,H,N and S were 
observed 40.16, 3.04, 17.20 and 19.52 respectively, which corresponds the molecular formula.     
The chemical reationduring the course of condensation going to occur as under: 
 

 
 

Acetazolamide 
 

Mechanism:- 
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Synthesis of Co (II) complex with the ligand: 

                 About 0.002 mole of schiff base ligand, acetazolamide was fully mixed a minimum 
volume of ethanol and 0.001 mole of Co (II) chloride hexahydrate was also fully added in 
aqueous ethanolic solution. Both of the solution was mixed together in the ratio of 1:2 
respectively. The resulting solution was warmed under reflux over a hot water bath for 2 hours. 
The complexes of divalent cobalt with the ligand were prepared separately in presence of water, 
ammonia, quinoline, phenyl isocyanide, pyridine and picolines. Solid crytals of various colour 
were filtered, washed with alcohol followed by ether and dried in oven. The compound was 
further analysed and found to contain:- 

Sl.N
o. 

Compound Colour µ(BM) Metal Carbon Hydrogen Nitrogen Sulpher 

1. [Co(H11H9N4N4S2)2(H2O)2] Light 
pink 

4.72 7.82 
(7.90) 

35.24 
(35.42) 

2.90 
(2.93) 

15.00 
(15.06) 

17.08 
(17.18) 

2. [Co(H11H9N4N4S2)2(NH3)2] faint 
brown 

4.80 7.75 
(7.90) 

35.20 
(35.50) 

3.20 
(3.23) 

18.52 
(18.80) 

17.06 
(17.20) 

3. [Co(H11H9N4N4S2)2(C9H7N)2] Dirty 
brown 

4.76 5.90 
(6.00) 

49.40 
(49.60) 

3.28 
(3.30) 

14.50 
(15.43) 

13.10 
(13.22) 

4. [Co(H11H9N4N4S2)2(C6H5NC)2] Brownis
h pink 

4.96 6.20 
(6.38) 

47.00 
(47.30) 

3.10 
(3.04) 

15.30 
(15.35) 

13.90 
(13.99) 

5. [Co(H11H9N4N4S2)2(C5H5N)2] Pink 
brown 

4.84 6.60 
(6.70) 

44.00 
(44.20) 

3.00 
(3.22) 

16.00 
(16.15) 

14.80 
(14.77) 

6. [Co(H11H9N4N4S2)2(C5H4NCH3

)2] 
Blackish 
brown 

4.94 6.40 
(6.50) 

45.00 
(45.50) 

3.60 
(45.50) 

15.70 
(15.60) 

14.20 
(14.30) 
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Magnetic Property 
The values of magnetic of Co(II) complexes ranging from 4.72 to 4.96 BM. This cleanly 
indicates the distried octahedral value of the complexes. 
 
Electronic Spectra 
This paper reflects two bands for the cobalt (II) complexes. The first band obtained in the 
broadband range of 15250 cm and is unsymmetrical due to J. T. Distortion. The first transition 
takes place betweeen 4T1g -4T2g . The first band is sharp which is ranging between 22600 to 
22900 and is symmetrical due to 4T1g (F)-4T1g (P). This cleanly shows the octahedral nature of 
Co (II) complexes. 
 

Electrical Conductance 
The numeral values of electrical conductance of cobalt (II) complexes have been observed the 
rage of 18 to 36 which reflects the non-electrolytic nature of the complexes. 
 
Infrared Spectra 
The frequency due to vibration of phenolic-OH group and azomethine (-C=N) group have been 
appreciably changed after the formation of the complex. 
 

                    Band                Frequency                                       
Strong and Sharp band                3420cm-1 
Medium and Sharp band           1510-1540cm-1 
Broad and sharp bands            1640-1590cm-1 

A medium intensity band at 655cm-1 in Co(II) complexes is assignable to rocking mode due to 
coordinated water molecule. Some new bands of weaker intensity at 520+6 cm-1 and 469+ 10 
cm-1 in both the complexes, give interences about µ(M-O) and µ(M-N) bondings. 

Conclusion  

The Schiff base ligand, acetazolamide and its co (II) complexes, [ Co(L) (B)], where L = Ligand 
and B= Base, were successfully synthesized and characterized A stale six membered chelate ring 
is formed when bidentate Schiff base ligand coordinated to the Co(II) ion via the azomethine 
nitrogen and phenolic oxygen a spin free octahedral geometry has been proposed for the Co(II) 
complexes based on the electronic spectra, the complexes formed are neutral with no free anion 
outside the coordinate sphere. The Co(II) complexes exhibited antibacterial properties and its 
growth inhibition ability can be raised by rising concentration.  
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Abstract 
Approximation theory is the branch of mathematics which studies the process of approximating 
general functions by simple functions such as polynomials, finite elements or Fourier series. It 
therefore plays a central role in the analysis of numerical methods, in particular approximation of 
PDE’s. The approximation theory introduces various function spaces, in particular Holder, 
Sobolev and Besov smoothness classes. Two important types of inequalities that are essential to 
build a more general theory are discussed: direct (or Jackson type) inequalities, and inverse (or 
Bernstein type) inequalities that take into account the smoothness properties of the Vj spaces. In 
the setting of finite element spaces, such inequalities are classically derived by using the 
properties of the affine mapping between each element and a reference domain and basic results 
of polynomial approximation in this reference domain. The approximation theory describes a 
general mechanism, combining direct and inverse estimates with interpolation of function spaces 
that yields the characterization of smoothness classes by the rate of approximation. 
 
Keywords: Approximation Theory; General Mechanism; Various Function Spaces 
 
Introduction 
The main purpose of these techniques is to replace a complicated function by one which is 
simpler and more manageable. The classes of approximating functions that are employed include 
polynomials, trigonometric functions and rational functions. However, we shall restrict our 
attention to polynomials. These are widely used in practice, since they are easy to evaluate, 
differentiate and integrate, and they are well behavedall derivatives exist and are continuous. 
Whilst most of the techniques described in this chapter are of considerable practical value, some 
are also studied for their theoretical importance.  
In particular, the material on polynomial interpolation will be used in subsequent chapters to 
derive numerical methods for differentiation, integration and the solution of ordinary differential 
equations. For the most part, we shall be concerned with the problem of constructing a 
polynomial approximation to a set of discrete data points.  
 
These points might, for example, be the tabulated values of a given function or the results of a 
physical experiment. The particular method of approximation chosen depends on the context 
from which the data is taken, as well as on the form of the data itself. 
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Consider the data listed in Table 1. If it is known that this consists of the exact values of a 
function, then the problem becomes one of interpolation; we would like the approximating 
polynomial to reproduce the given points exactly, as well as supplying accurate intermediate 
values. On the other hand, suppose that it consists of a set of readings arising from a physical 
experiment.  
Data resulting from experiments is invariably subject to error, and in this situation the problem is 
one of smoothing; we try to pick up the underlying relationship and are not interested in minor 
irregularities or wild points. Inspection of Table 1 indicates that in this case the relationship is 
likely to be linear, and it makes sense to attempt to find a straight line passing close to all five 
points. 
 

 
 

Table 1 
 
Best Approximations in Normed Spaces  
Chebyshev’s problem is perhaps best understood by rephrasing it in modern terms. What we 
have here is a problem of best approximation in a normed linear space. Recall that a norm on a 
(real) vector space X is a nonnegative function on X satisfying  
 

‖x‖ ≥ 0, and ‖x‖ = 0 if and only if x = 0, 

‖αx‖ = |α|‖x‖ for any x ∈ X and α ∈ R, 

‖x + y‖ ≤ ‖x‖ + ‖y‖ for any x, y ∈ X. 

 

Any norm on X induces a metric or distance function by setting dist(x, y) = ‖x − y‖. The abstract 

version of our problem(s) can now be restated:  
Given a subset (or even a subspace) Y of X and a point x ∈ X, is there an element y ∈ Y that is 

nearest to x? That is, can we find a vector y ∈ Y such that ‖x − y‖ = min z∈Y ‖x − z‖? If there is 

such a best approximation to x from elements of Y, is it unique? 
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It’s not hard to see that a satisfactory answer to this question will require that we take Y to be a 
closed set in X, for otherwise points in Y \ Y (sometimes called the boundary of the set Y ) will 
not have nearest points. Indeed, which point in the interval [ 0, 1) is nearest to 1? Less obvious is 
that we typically need to impose additional requirements on Y in order to insure the existence 
(and certainly the uniqueness) of nearest points. For the time being, we will consider the case 
where Y is a closed subspace of a normed linear space X. 
 
Examples  

1. As we’ll soon see, in X = Rn with its usual norm ‖(xk)
n
k=1‖2 = (Ʃn

k=1 |xk|
2)1/2 , the 

problem has a complete solution for any subspace (or, indeed, any closed convex set) Y . 
This problem is often considered in calculus or linear algebra where it is called “least-
squares” approximation. A large part of the current course will be taken up with least-
squares approximations, too. For now let’s simply note that the problem changes 
character dramatically if we consider a different norm on Rn, as evidenced by the 
following example.  

2. Consider X = R2 under the norm ‖(x, y)‖ = max{|x|, |y|}, and consider the subspace Y = 

{(0, y) : y ∈ R} (i.e., the y-axis). It’s not hard to see that the point x = (1, 0) ∈ R2 has 
infinitely many nearest points in Y; indeed, every point (0, y), −1 ≤ y ≤ 1, is nearest to x. 

 
 

 
 
Conclusion 
Approximation theory is a deep theoretical study of methods that use numerical approximation 
for the problems of mathematical analysis. In practical use, it is typically the application of 
computer simulation and other forms of computation to problems in various scientific 
disciplines. Recently, numerical algorithms in approximation theory have been a major thrust of 
research with numerous applications.  The objective is to make the approximation as close as 
possible to the actual function, typically with accuracy close to that of the underlying 
computer's floating point arithmetic. This is accomplished by using a polynomial of high degree, 
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and/or narrowing the domain over which the polynomial has to approximate the function. 
Narrowing the domain can often be done through the use of various addition or scaling formulas 
for the function being approximated. Modern mathematical libraries often reduce the domain 
into many tiny segments and use a low-degree polynomial for each segment. 
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Abstract 
With a view to accelerate the agricultural production, the Importance of seed, fertilizer and 
irrigation cannot be manning of poor quality of seed crops plants become more diseased and 
infested with weeds and have poor germination, thus, the seed may become the most limiting 
factor of crop production and among the inputs asked by the farmer seed is the cheapest input 
and it forms a small fraction of his cultivation expenses.. Ass the efforts and investments would 
be remunerative of good quality of seeds are not shown. To overcome this difficulty, 
Government of Bihar set up a working group on seed project known as, Bihar State seed project 
known as, Bihar state seed project under the adviser (Agriculture), Bihar state Planning Board 
and now the high yielding and double and triple yielding varieties crops will be some to boost up 
the agricultural production. 

 The use of fertilizers for increasing production has been a tressed. The prices of fertilizers 
has gone high and the poor cultivators who have meagre resources at their own find themselves 
in difficult position to use it for increasing production and alo use any new technique. Since, with 
the growth of population extensive method of cultivation is not possible and thus intensive 
cultivation should be stressed with applying sufficient inputs But, without adequnteirrigantion 
facilities, it would be inpossible to make a break through in increasing agricultural production. 
Even after five Year Plans, only 30 to 35 percent of the total cultivable area in this state has 
assured irrigation facilities. Sinilarly power is a very essential infra-structure without which 
proper exploitation of ground water potential through lift inrigationcan not also be achived. 

 The Governments role to educate the farmers in the use of improved techniques to 
provide adequate supplied at all necessary imputs such as fertilizers, seed implemnets etc. 
Should be stressed unfortunately, the community development Programes failed as an instrument 
of rural change. A much larger and much strouger intensive agricultural research is most 
essential. The T and V system or the benor system, as it is popularly known seems to provide a 
possible solution. 

 The tardy implementation of land reforms has been a major impediment in increasing 
agricultural productivity in the state. Al through every successive government has asserted 1st 
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will ingles to be implement 1and reforms, the over all progress achived so far has been marginal. 
The New 20 point economic programme of ShrimatiIndra Gandhi, Prime Minister of India has 
laid stress on strict implementation of agricultural land ceilings and distribution of surplus land. 

 There are other factors also which can accelarate the agricultural production viz transport 
and communication facilities, input supply, adequate credit and marketing facilities. By the 
improvement of transport and communication facilities in the rural improvement of transport and 
communication facilities in the rural areas, the inputs can easily be brought to the far-flung, rural 
areas and also the products can be seent to the market places with a view to higher gain. With 
regard to credit ceclllties, It is of ten said in a sarcastic vein that there are three main crops in 
bihar-Kharif, Rabi and Relief and even if the first two fall, the this never fails, The farmers 
should realize that irrigation, water or electricity for running their pumping sets can not be given 
them free, they should also realize that if they do not return co operative loans in time, the 
channealfo co-oprativecreadit would dry up and this would in turn seriously affect the prospects 
of the state as a whole for getting institutional finance to the required extent for its development 
plans. 

Introduction 
Training is an important procedure of capacity building of people as to enhance the execution. 
Consequently, training needs appraisal is imperative to the training process. It serves to 
recognize present issues and future difficulties to be met through training and improvement. It is 
obliged to figure out the needs of individual trainee on which proficient skills ought to be 
assembled to do the relegated occupation in the associations [5]. The 6% of agricultural 
production is converted in to processed food, which is focused to achieve 20% in coming future. 
The business is work escalated and contributes around 50% for industrial production. 
MultiNational Food Companies have assumed a part of making business sector draw and rivalry. 
Selection of inventive and experimental bundling strategies by food industry has empowered the 
assembling of sheltered and quality sustenance. 

 The agricultural sector continues to play a crucial role for development, especially in 
low-income countries where the sector is large both in terms of aggregate income and total labor 
force. The World Bank‘s 2008 World Development Report, Agriculture for Development, 
explained why the decline in the support of agriculture by international donors (see Figure 1) 
was so damaging for the progress of growth, development and poverty reduction in poor 
countries. The report was a landmark document that described masterfully the various 
dimensions of the challenge and helped rekindle interest in agricultural policy. But with the food, 
financial, and climate crises of the past three years, much has changed since the report was 
released in late 2007. A major concern has been increased exposure to shocks, worsening food 
insecurity and vulnerability to poverty.2 It seems to be an appropriate time to review the 
economic literature on agriculture, focusing on the issues that are critical for agricultural 
productivity and poverty reduction. This is the modest ambition of this paper. In the first section, 
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we discuss the role played by agriculture in the development process and the interactions 
between agriculture and other economic sectors. Agriculture contributes to both income growth 
and poverty reduction in developing countries—by generating income and employment in rural 
areas and providing food at reasonable prices in urban areas. The sector matters greatly in low-
income countries where about 60 percent of the labor force is employed in agriculture: it 
accounts for 25 percent of GDP (but only 9 percent in middle-income and 1 percent in high-
income countries). Of the 5.5 billion people who live in developing countries, 3 billion live in 
rural areas. Agriculture is the main source of livelihood for 86 percent of these rural households. 
Some 75 percent of poor people still live in rural areas and derive the major part of their income 
from the agricultural sector and related activities. Agriculture provides food, income and jobs 
and hence can be an engine of growth in agriculture-based developing countries and an effective 
tool to reduce poverty in transforming countries.3 Balancing agriculture and industry is an 
important—though difficult—dimension of development policy. Recently ―agropessimist‖ 
views—based on the observation that agriculture in developing countries is often the least 
productive sector—have been voiced in the literature.4 In the second section, we look back on 
the determinants of the Green Revolution and discuss the foundations of agricultural growth. In 
developing countries that have experienced sustained increases in yields, the mode of agriculture 
has been intensive and has involved adoption of new varieties by farmers, irrigation and massive 
use of fertilizer—with predictable environmental consequences—which presupposes good 
institutions. In the coming decades, massive productivity increases in Sub-Saharan Africa will be 
necessary if the subcontinent is to catch up with the rest of the world. The challenge is thus of a 
different nature than before. Further cropland expansion (which was the basis for the slow yield 
increases that took place in the past), with a few exceptions, is really not possible. New seeds 
that are resistant to climate risks and adapted to local conditions will need to be developed and 
sustainable irrigation systems expanded. The most difficult challenges are institutional and 
economic. Often smallholders cannot internalize the benefit of their efficiency (compared with 
large farms) because of missing markets for insurance and credit, low education levels, limited 
market access and market information, and insecure property and usage rights. Hence, although 
new advances in R&D— such as genetically modified organisms and extension services—are 
important for future growth and poverty reduction, getting fundamental institutions right is a 
prerequisite for growth and a priority on the agricultural development agenda. 

Literature Review 
After 20 years of neglect by international donors, agriculture is now again in the headlines 
because high food prices are increasing food insecurity and poverty. In the coming years, it will 
be essential to increase food productivity and production in developing countries, especially in 
Sub-Saharan Africa and with smallholders. This, however, requires finding viable solutions to a 
number of complex technical, institutional, and policy issues, including land markets, research 
on seeds and inputs, agricultural extension, credit, rural infrastructure, connection to markets, 
rural non-farm employment, trade policy and food price stabilization. This paper reviews what 
the economic literature has to say on these topics. It discusses in turn the role played by 
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agriculture in the development process and the interactions between agriculture and other 
economic sectors, the determinants of the Green Revolution and the foundations of agricultural 
growth, issues of income diversification by farmers, approaches to rural development, and issues 
of international trade policy and food security, which have been at the root of the crisis in 
agricultural commodity volatility in recent years. 
 India is expected to achieve the ambitious goal of doubling farm income by 2022. The 
agriculture sector in India is expected to generate better momentum in the next few years due to 
increased investment in agricultural infrastructure such as irrigation facilities, warehousing and 
cold storage. Furthermore, the growing use of genetically modified crops will likely improve the 
yield for Indian farmers. India is expected to be self-sufficient in pulses in the coming few years 
due to concerted effort of scientists to get early maturing varieties of pulses and the increase in 
minimum support price. 
Going forward, the adoption of food safety and quality assurance mechanisms such as Total 
Quality Management (TQM) including ISO 9000, ISO 22000, Hazard Analysis and Critical 
Control Points (HACCP), Good Manufacturing Practices (GMP) and Good Hygienic Practices 
(GHP) by the food processing industry will offer several benefits. The agri export from India is 
likely to reach the target of US$ 60 billion by the year 2022. 
 

Agriculture is the primary source of livelihood for about 58 per cent of India’s 
population. Gross Value Added (GVA) by agriculture, forestry and fishing was estimated at Rs 
19.48 lakh crore (US$ 276.37 billion) in FY20(PE). Growth in GVA in agriculture and allied 
sectors stood at 4 per cent in FY20. 
The Indian food industry is poised for huge growth, increasing its contribution to world food 
trade every year due to its immense potential for value addition, particularly within the food 
processing industry. Indian food and grocery market is the world’s sixth largest, with retail 
contributing 70 per cent of the sales. The Indian food processing industry accounts for 32 per 
cent of the country’s total food market, one of the largest industries in India and is ranked fifth in 
terms of production, consumption, export and expected growth. 
 Not to be confused with a book review, a literature review surveys scholarly articles, 
books and other sources (e.g. dissertations, conference proceedings, reports) relevant to a 
particular issue, area of research, or theory, providing a description, summary, and critical 
evaluation of each work. The purpose is to offer an overview of and background on significant 
literature published on a topic. Similar to primary research, development of the literature review 
requires four stages: Literature search—finding materials relevant to the subject being explored, 
Data evaluation—determining which literature makes a significant contribution to the 
understanding of the topic, Analysis and interpretation discussing the findings and conclusions of 
pertinent literature, Literature reviews should comprise the following elements:, An overview of 
the subject, issue or theory under consideration, along with the objectives of the literature 
review, Division of works under review into categories (e.g. those in support of a particular 
position, those against, and those offering alternative theses entirely), Explanation of how each 
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work is similar to and how it varies from the others, Conclusions as to which pieces are best 
considered in their argument, and make the greatest contribution to the understanding and 
development of their area of research. A literature review may constitute an essential chapter of a 
thesis or dissertation, or may be a self-contained review of writings on a subject. Place each work 
in the context of its contribution to the understanding of the subject under review Describe the 
relationship of each work to the others under consideration, Identify new ways to interpret, and 
shed light on any gaps in, previous research. Resolve conflicts amongst seemingly contradictory 
previous studies. Identify areas of prior scholarship to prevent duplication of effort. Point the 
way forward for further research. Place one's original work (in the case of theses or dissertations) 
in the context of existing literature. 

Finding and Anlysis 
The “Chinese Economic Miracle” seems to have drawn the attention of the Whole world, 
especially when it comes to Production, manufacturing, Procurement and the Inflow of Direct 
foreign investment into China, etc. “Agriculture is important not only for the Supply of Food but 
also for the Provision of Raw Materials for other Industries such as Textiles, Sugar, Jute, 
Vegetable oil and Tobacco. Agriculture is not only an Occupation for People but also a Way of 
life. Most Customs and Cultures in the World revolve around Agriculture. State Agricultural 
Finance Programs: Most U.S. states offer multiple state Agricultural finance Programs, while 
some of the States offer at least one Loan Program. 

In view of the fact that more and more attention has been paid to agriculture, it has both 
theoretical and practical Importance to study how Foreign Investment can be effectively and 
efficiently expanded, introduced and used to Modernizing Agriculture, Industrialization and 
Internationalizations. Agricultural Sectors in Nigeria Before the 1960s, Agriculture was the Main 
Activity in Nigeria. However, with the Development of the petroleum exporting Industry, it 
became necessary to import food. 
Master’s Students in advanced Agricultural Sciences have the Opportunity to specialize in online 
Master of Science degree programs. The Choices make it possible to highlight Areas of study in 
order to gain status as agricultural Professionals, Practitioners and Educators. There are some 
reliable Finance Companies that have Experience with agricultural Equipment and can help 
agricultural owners by Funding agricultural Equipment at better Rates. When it comes to 
agricultural Chains, they are constantly evolving and modernizing to meet the changing 
Demands of the constant technological Progress of agricultural Machinery. 

This would include not only sufficient Knowledge of the biological and agricultural Sectors, but 
also the Laws and Regulations governing agriculture. Most importantly, Applicants have 
practical Experience on The ground to back up their other Evidence, so working at a Meat 
processing Plant or Farm has large additional Incentives to Get into the Agricultural Inspection 
Industry. Some Agricultural Schools offer to Study Lawns. The Topics OfSoze Production, 
Landscaping and management, public Parks, school Grounds, sports fields, Golf Courses, 
Cemeteries and other Outdoor Areas are covered in these Programs. 
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Agricultural Technology was developed by Scientists and Farmers and referred to as urban 
Agriculture. This is a big Step in agricultural Invention. Scientists have developed a new 
Technique called “Hydroponics,” in which plants are grown with mineral Nutrient Solutions 
instead of the soil normally used. Another new Technique is called vertical Farming, where 
Farmers grow Crops in Skyscrapers. The best Investment in Agriculture then would be to invest 
in Agricultural Land in the UK in terms Of Time frame and Risk, with a deal structure in place to 
ensure a Minimum Risk to the Investor. 
Some advanced farming Techniques need to be used to keep soil fertility at a certain acceptable 
Level and prevent Deterioration. You also need to control the Amount of Fertilizers used in the 
Process to eat safely and make healthy Products. At the moment, the Situation is far from 
perfect, but it is heading in the right Direction. The Government recognizes the Importance of 
this Problem and provides Support to Farmers. For any country to successfully sustain a stable 
economic growth, improvement in agricultural productivity and fiscal discipline are require. All 
stakeholders from both the public and private sector must work together to ensure food security 
as well as the creation of jobs. Moreover, the economic benefits of agriculture go beyond just 
food security and creating job opportunities. The importance of agriculture in any national 
economy cannot be underestimated. With that in mind, we’ve compiled a list of issues that 
highlight the importance of agriculture in the national economy. This is arguably the most 
important contribution of agriculture to the national economy. In many developed and 
developing countries worldwide, agriculture contributes a huge percentage of the national 
income. In fact, most developing countries’ annual revenue is over 50% dependent on 
agriculture. Taxes collected from industries, workers, as well as those imposed on agricultural 
products are very important towards the effective development of the national economy. 

However, recent studies have revealed a decreasing pattern of agriculture’s contribution to the 
national economy. It has been noted that the more the country is develope, the less the 
agricultural contribution. This factor can be attributing to the rapid rise of industrialization 
around the world. All in all, agriculture still has a big role to play in national income. Now, this 
seems pretty straight forward, isn’t it? Well, whether developed, developing or underdeveloped 
country, having a stable source of the food supply is very important. Heavy population pressure 
especially in developing and underdeveloped countries leads to increased demand for food. That 
being said, if the agriculture doesn’t meet the increased demand for food, the country’s economic 
growth rate can be adversely affected. In short, if your workforce is well fed, then the production 
will definitely increase. Creating employment to the masses is also another important role that 
agriculture plays in any economy. Many laborers depend on agriculture to get their wages. They 
can include, grass cutters, tractor drivers, farming apparatus technicians, or anyone who is 
directly involved in farming activities. That said, agriculture allows manpower to be shifted 
between the agricultural and non-agricultural sectors. Furthermore, agriculture plays an 
important role in decreasing rural poverty in developing countries. Improved irrigation methods, 
seeds, and fertilizers have led to increased agricultural production in rural areas. Therefore, most 
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developing and under develop countries are embracing agriculture to combat their high rate of 
unemployment in their fast-growing population.In developing countries, industries play a very 
important role in developing their economies. Apart from being a great source of employment, 
industries also need to buy raw materials for producing finished goods. A huge chunk of these 
raw materials is directly from agriculture. Materials such as cotton are use in textile industries as 
raw materials. In addition, products like tea, coffee, sugar, tobacco, and dairy products provide 
raw materials for various important industries like leather and sports industries.Almost every 
country in the world is constantly trying to improve its infrastructure with agriculture playing an 
integral part. With well-organized infrastructure, the country will also experience rapid economic 
development. This is because good infrastructure enables quick means of transport and 
communication for agricultural goods – both raw and finished.Infrastructures such as roads, 
railways, market yards, airports, postal services, and many more will be quickly develop or 
improve to facilitate quick transportation of agricultural products. 

Conclusion 
Agriculture is the main profession of the India. That’s why the annual GDP of India is heavily 
dependent on the agricultural productivity. The recent modernization in the agricultural sector of 
the India has increased the annual productivity a lot more than the previous decades. The green 
revolution initiative is showing is good effects in the India now. This agricultural development 
has established our country as an independent country for the necessary harvesting amount and 
one of the leading exporters of the harvesting products. Traditional agriculture is an extractable 
process where all resources — human, water, and land — are taken and applied to immediate 
use. Modern agriculture uses planned technology and emphasizes management practices of 
conservation and renewability of resources. Modernization forces the growth of an 
infrastructure concomitant with rural development, urbanization, and industry. Overall 
economic development depends on the effective use of population and conservation of water 
and land as vital resources of the environment. President John F. Kennedy’s inaugural address 
on January 20, 1961 pertains to the situations found within the region, “....ask not what your 
country can do for you; ask what you can do for your country.” Temperature:-a measure of the 
warmth or coldness of an object or substance with reference to some standard value. The 
temperature of two systems is the same when the systems are in thermal equilibrium.  
Insolation:-1: exposure to the sun's rays. 2: sunstroke. 3a: solar radiation that has been received. 
B: the rate of delivery of direct solar radiation per unit of horizontal surface broadly: that relating 
to total solar radiation. n 1999, the Ministry of Agriculture, Water Management and Forestry 
(MSWMF) requested technical assistance from FAO in the formulation of a medium-term 
agricultural sector strategy. One of the Working Groups dealt with vegetable and fruit 
production. The strategy will promote the adoption of improved management systems as a basis 
for increasing efficiency and profitability of production. The primary vehicles will be the 
establishment of a gender-sensitive extension system and the development of producer 
associations. Specific measures include inter alia programmes to expand the improved varieties 
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of certified seed and seedlings to which farmers have access, extension packages to encourage 
farmers to diversify into more profitable crops, and modernization of fruit production and 
orchard management. The four-year reconstruction programme, that ended in 1999, had US$ 300 
million for the agricultural sector, of which US$ 7 million was for seed multiplication 
development. The reconstruction of the agricultural sector would require an additional US$ 1 
000 million, which is not available. All state-owned assets of public sector agro-processors, 
agricultural trading enterprises and agricultural cooperatives will be included in the normal 
privatization process. The agricultural land of state farms will remain under government 
ownership. Producer price policy now consists of a guaranteed floor price for wheat and official 
minimum prices for 12 other commodities, with a few producer subsidies. 

Bulgaria is a member of the UPOV convention of 1991, and is admitted by OECD to register 
cultivars. A net of high-level breeding institutes - responsible for creating nearly 500 varieties in 
different field crops, vegetables and fruit trees (now in difficulties) - has meant that nationally-
bred varieties still dominate. In the Maritsa Vegetable Crops Research Institute alone, over 260 
varieties have been bred since 1930. Other breeding institutes of high repute are the Institute of 
Sadovo and the Institute of Wheat and Sunflower Research 'Dobrudja.' 

Despite the high efficiency of breeding, especially in a country like Bulgaria, the staff of 
the breeding institutes has halved and the work too, due to financial difficulties. Breeding work 
is jeopardized also by the existence of an 'informal' seed sector, which sometimes puts on the 
market institute-bred varieties, but at lower prices. 

The breeding institutes are not privatized, but financed partially by state and partially by 
their work. The breeding work continues, based on new programmes and some interesting 
varieties have been bred, some of which have been sought by other breeding centres abroad due 
to specific characteristics (particular resistance, commercial and biochemical content, male 
sterility, incompatibility, etc.), as in the case of tobacco, sunflower and tomato, that have also 
attracted the interest of western breeders. The Ministry of Science and Technology supports PGR 
activities. A section for rare, vulnerable and protected plant species has been established under 
the Croatian Plant Genebank project conservation in Croatia has a long tradition and many of the 
landraces have been used in breeding programmes. AlojzTavcar, professor at the Faculty of 
Agriculture in Zagreb, established a wide collection of traditional varieties of cereal and legume 
crops in 1921. The “Yugoslav Plant Gene bank” was established in 1987. The work was 
organized in groups. The programmes for cereals, legumes and brassicas were led by the 
scientists from the Faculty of Agriculture in Zagreb. A part of collected and processed material 
has been sent to the “Yugoslav Plant Gene bank.” Croatia (within former Yugoslavia) 
contributed 35% of the financial support of the “Yugoslav Plant Gene bank” (circa US$ 500 
000/year) in the period from 1987 to 1991, but following the civil upheaval, the former federal 
facility, located in Belgrade, is no longer available. Thus, the “Yugoslav Plant Gene bank” still 
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holds a valuable collection of Croatian PGR, which are not accessible by Croatian geneticists 
and breeders. 

In 1991, the Ministry of Science and Technology, in coordination with the Ministry of 
Agriculture and Forestry of the Republic of Croatia, initiated the “Croatian Plant Gene bank - 
(HBBG)” project under leadership of the Department for Plant Breeding, Genetics and 
Biometrics, Faculty of Agriculture, University of Zagreb. The main aim of the project is to 
collect, characterize and evaluate local landraces, as well as related wild species, and to make 
them available to the agricultural community. 
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As a symbol of Globalisation and in many ways its leading features ECommerce represents the 
cutting age of success in this digital age. E-Commerce stands for electronic commerce and 
pertains to leading in goods and services through the internet or phone. On internet it pertains to 
website which sells Products or services directly from the site using a shopping cart or shopping 
basket system and allows credit card or net banking payments. It involves conducting business 
with the help of electronics Media, Making use of the information technology such as ‘Electronic 
Data Inter change’ (EDI). In simple words, E-commerce involves buying and selling of goods 
and services over the World Wide Web. Customers can purchase anything right from a car or a 
cake sitting comfortably in his room and gift in to some one sitting miles apart just by click of a 
mouse. In changing scenario, E-Commerce is gaining wide acceptability in all over the world. 
India is showing tremendous growth in E-Commerce .Many companies have plunged into E-
business after globalisation. E-business is expanding in every part of our country. Rival 
trade.com has 7, 00,000 registered buyers and it has the growth rate of 35% every year. 
Indiamart.com claims revenue of Rs. 38 crores whereas Myntra receives more than Rs. 50Crores 
every year. It has been reported that about 350 Million People of India do the online shopping. 
The real estates as construction companies are touching the sky through booking of flat in 
apartments online. The travel portals are in the online business contributed to 50% or more 
online marketing. Further, an annual growth of 70% has been anticipated annually in the travel 
portal alone. Our Prime Minister Shri Narendra Modi has initiated e-Nam Portal in agricultural 
Marketing with a view to doubling the income of farmers.  
Growth of E-Commerce in India 
In India since 2000-2001, two Major Associations Produced separate report on e-commerce. One 
was prepared separate report on E-commerce by the National Committee and other was set up by 
the confederations of Indian Industry  
(CII) ,while the other was commissioned  by the NASSCOM and Prepared by the Boston 
consulting Group. Both the reports are optimistic about the growth of e- commerce in India. The 
confederation of Indian Industry reports estimates the volume of E-Commerce to grow to Rs. 500 
billion $ in the year 2022. The NASSCOM-BCG Report on the other hand estimates that the 
total volume of ECommerce will be 1,950 billion $. At present the total online transaction is 1.75 
billion $ and expected to grow by 30%. Market share in E-Commerce is lastly growing tour and 
travels in India. Likewise on line booking in Airways, railways reservation bookings, money 
transfer through banks and even online hotel booking at National and International level is going 
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on. Books, Medicines, Physical goods etc are being delivered by the Marketing players on online 
order and on online Payments. Now, consumers are less worry of buying goods and services. In 
India corporate sectors are also improving their business through in interrect. Some of the new 
names that are rediscovering e-commerce through new portals at relatively low capital cost 
without venture capital foundering include: k2 corepati, Music, Absolute, Gate 2 Biz. The low 
cost of the PC and the growing use of the internet has shown the tremendous growth of e-
commerce in Indian, in recent years.  According to the Indian E-commerce report released by 
Mobile Association of India (IAMRI) and IMRB. The total online transaction is expected to 
grow Rs.9210 crore. According to Mckinsy Nasscorn report the e-commerce transaction in India 
are expected to reach $100billion by 2022. Although as compared to western countries, India is 
still is in initial stage of development. E-marketer forecasts that online sales will more than 
double by reaching $168.7 billion in coming years. Market share is moving towards Australia 
and African countries. The market share of India in Ecommerce in this region is more than 4 
percent, where as the share of China and South Korea is more than 13 percent. In tour and travel 
sector India has got the prime position and in this sector e-commerce is one of the key driver. 
The marketers are selling e-ticket of railways with reservation. Airline book using and online 
logistics. Jeffrey Grom, senior analysist at e-marketer, said that such preferences under score 
how e-commerce in region has a vast amount of growth ahead ECommerce in these markets will 
have come of age when cosumers start buying more expensive, high touch categories as appear 
home furnishing and Jewellery.  

Thus, e-commerce in India has got viber are growth in corporate sectors portal and tour and 
travel particularly but in most of the urban areas people are habituated put on live order. From 
toys to food and from shoes to readymade garments, e-commerce in playing a dominant role in 
Indian market. Today e-commerce is by word in Indian society and it has become integral part of 
daily life . There are websites providing a number of goods and services. Then there are those 
which provide a specific product along with it allowed services. Ecommerce portals provide 
good and services in a varieties of categories. To name of few : Appare and accessories for men 
and women, health and beauty products, Books and Magazine, Computer and peripherals, 
vehicles, software, consumer electronics, Household appliances, Jewellery etc. In India, in every 
walk of life ecommerce has become common. It is now upcoming business in India. No doubt e-
commerce has made as tremendous growth since the last decades, after clarion call of our, 
Hon’ble Prime Minister Shri Narendra Modi’s Digital India, the number of Internet users is 
increasing. All official works are being done online. In banking sector online payment has 
become common. But in comparison to other countries. Progress of e-commerce is less than 
satisfactory.  

Benefits of E-Commerce 
The new face of Marketing has been changed on account of many benefits in the business world. 
The benefits are the following:-  
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* Goods and Services easily reach to the consumers sitting at home. The suppliers get safe 
and secure Payments.  

* E-Commerce activities fuse the global geographical and time zone boundaries.  National 
and International Products of reputed companies reach easily to the consumers. The 
selection as per choice of a particulars commodity is made on Internet or mobile smart 
phone.   

* Thus, E-Commerce helps to customers to have access to national and Global  
Markets at least operation cost.  

* There is scope of fraud Prevention in E-Commerce because it provides facility to 
exchange or the commodities in case of damage.  

* There is no need of cash payments in E-Commerce as net banking and phone banking has 
been developed. Banks facilitates E-Commerce by providing the most vital trade 
instruments, namely Credit or Debit card etc.  

 
Thus, owning to facilities and benefits of e-business there has been rapid adoption of marketing 
through net. Safe and secure payment modes are crucial too along with the need to invent and 
popularise innovation such as Mobile Commerce. India reports provides accurate and easy to 
understand the business at the time of festivals bumper marketing is done through internet in 
India. During the Period of lockdown due to covid-19 the [people are not allowed to go out side 
of their home].The daily use material’s from food to grocery ,ready-made garments have been 
available to the needy consumers in all over the country through internet .This has been proved 
as boon for those who were in home quarantine . Schools and college we totally closed but 
online classes have been facilitated to the students through online teaching. The advancement in 
information technology has bridged up the gap between sites and sellers online. Internet users 
have been rapidly increasing. The young generation of 65 percent is habituated to online 
purchase of commodities.  
 
Future Prospects of E-Commerce in India 
Today, E-Commerce in India has become common and people are much aware towards E-
Commerce. This is why, Indian E-Commerce space percentage is getting higher as more and 
more online retailers enter the market. Though, this level of entry in the E-Commerce market is 
good for a long term perspective , the challenge is that the most entrepreneur do not have the 
resources or capital to wait for years before they can get Profits but yet the past two years have 
witnessed a rise in the number of companies embracing E-Commerce technologies and interest. 
Most E-Commerce sights have been marketed NRI’s with gift delivery services, books Audio 
video Cassettes etc. Major Indian Portal sites have also shifted towards E-Commerce instead of 
depending on advertising revenue. The web communities built around these Portal sites with 
content have been effectively targeted to sell everything from event and movie tickets , grocery 
and computer .This is not to say that the e- commerce scenario has been had in India as highly 
successful e- business like baba bazar and India mart have Proved. Indian Banks too have been 
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very successful adopting E-Commerce technologies to provide customers with real time account 
status, transfer of funds between current and saving accounts, stop payment facilities etc. ICICI 
Banks, Global Trust Bank and UPI Bank also have put their electronic banking over the internet 
facilities in place for the upcoming E-Commerce market speed post also plain to clone the 
federal express story with online package status at any moment in time.   
The future does look very bright for E-Commerce in India in Changing scenario in the business 
world. Foreign exchange in import -export is being easily done trough Exam Bank. The stock 
exchanges are coming online providing online stock portfolio and status within a fifteen minute. 
The day cannot be far with RBI regulations will able to see stock transfer and sale over the net 
with specialised services. In coming years, the whole market will be shadowed with online 
marketing .It is not limited with urban areas , but rural areas are also being covered by many 
companies.  For example mantra has opened its branches in rural areas based towns in Bihar. 
Rural people are also demanding goods through E-Commerce. Now, it has become an upcoming 
business.  
 
Conclusion 
 It is thus construed that extensive use of mobile and internet and increasing Productivity in 
competitive way, have opened the flood gate for the development expansion of E-Commerce 
.Many countries of Asia are taking advantages of E-Commerce through opening of economics 
which is essential for promoting competition and diffusion of Internet technologies. Large 
enough to have a critical mass of 10-20 Million users to be able to make an impact on E-
Commerce. In next to 3 to 5 years, India will have 70 Million internet users which will equal, if 
not surpass many of the developed countries. Internet economy then will become more 
meaningful in India. with the rapid expansion  of internet Commerce India will play an important 
role in the present century ,many new opportunities, that will be thrown open in the global 
business will be accessible for India as India has touched the highest rank in information 
technology. Corporate sector and small companies also are trying to sell their products through 
internet because a large chunk of e- marketing companies are taking active part in doing 
business. But the activities of faradism, adulteration and exhausting tendencies of stock lying 
with companies may be prevented otherwise; the prospect of E-Commerce will be bleak.  

Thus, it can be safely concluded that internet has charged the entire scenario of business and it 
has great impact on e-commerce and marketing. The whole ideas as inherent in this paper pin 
points that:  
a) As a symbol of Globalisation e-commerce represent the cutting edge of success in the digital 

age.  

b) India is showing tremendous growth in the e-commerce. According to various report and 
studies in India is over an upcoming business.  
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c) E-commerce has benefited in many ways like home delivery of goods and services on 
digital payment. There is a growing awareness of e-commerce among the business 
community and among consumers.  

d) Percentage of buying and selling of goods and services through internet is expanding.   

It is not deny using the fact that e-commerce is said to play a very important role in 21st century. 
But in order to flourish the business through e-commerce requires legal support. So, those 
consumers may not be exploited anal  
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Abstract 
The paper talks about the dynamics of women in the gender power struggle. It reflects women as 
a subordinate in various socio cultural institutions be it religion or customs. It implies that 
women these institutions have carved out itself in the shadow of patriarchal hegemonic ideas. 
The paper also highlights that the gender role stereotype has been documented and perfected in 
the umbrellas of the institutionalised men work. The paper also demonstrates that how in all the 
religion the states of women has been compromised leading to the manifestation of patriarchy in 
religion. It then goes to the political contestation of women from the influence of feminism. The 
effect of UDHR and government of India’s acceptance to the state feminism idea is also 
discussed through various legislations undertaken because of it. 
Keywords:  religion; customs; institutionalized; UDHR; feminism. 
 
Introduction 
In most of the human societies, social differentiation between the sexes, the male and female 
existed and in majority of them women were assigned an inferior position. In recent times in the 
socialist societies equality of status has been assigned to women, but it is often legal than 
existential. Thus women accounting for nearly one half of the human population live in perpetual 
subordination to the other half the men. 
Women are considered primarily as reproducers although they invented agriculture and produce 
about fifty percent of world’s food. Their role as producers is acknowledged but it is viewed as a 
transferable role.” It seems that, the indispensability of women as reproducers of human societies 
has become an instrument of their enslavement”  
Pregnancy is viewed as a period of physical disability. “The dependency period of a human 
infant is one of the longest and the women have to bear the brunt of it. These biologically 
anchored but culturally reinforced feminine roles gave birth to the argument that human 
programmer is geared to sexual division of labour in society.”  During the early stages of human 
society, hunting was an important economic activity and protection of the community from 
external aggression, was the most important political activity, was monopoly of men, a result 
man’s aggressive and dominating traits got reinforced.  
As genetic change is slower as compared to cultural change, the male and female biogrammer 
continued even in modern societies. 
In the modern industrial societies the status of women deteriorated still further. According to 
Marx the distinction can be explained in terms of values. Values are of two types, use values and 
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exchange values. In pre- modern societies men and women performed different tasks to produce 
for subsistence, hence both were producers of use values.  
As specialization in work took place and production became market oriented, men started 
producing most for selling and they became producers of exchange value, while women 
continued to be the producers of use value. The distinction between wok and employment 
became clear. Although women worked at home but they were not paid for it, hence they were 
considered unemployed. The terms “working women” and “mere housewife” indicate the 
importance attached to work outside home and insignificance of work done at home. Thus man 
as the main producer of exchange values was called “bread- winner” and woman despite the lot 
of work being done at home was given the status of “dependent”. 
 
Overtime man’s status came to be related to production and that of woman to reproduction. As 
the former gained power and privilege in the process, women experienced erosion of these. It is 
against this background that the importance given by women’s liberation movements to equality 
of opportunity in economic participation and political decision making process by women should 
be viewed. 
 
The Social Dynamics 
In order to understand the status of women in India we have to study the problem in socio-
cultural context. Our ancient holy literature, such as Rigveda shows evidence that, women are 
fully the equals of men as regards to access to and capacity for the highest knowledge, even the 
knowledge of the absolute Brahma. The brahmavadinis were products of educational discipline 
of brahmacharya, for which women were also eligible. 
The Rigveda refers to young girls completing their education as brahmacharinis and then gaining 
husbands, in whom they were merged like rivers in the ocean. The Yajurveda also states that a 
daughter who has completed her bramhacharya should be married to one who is similarly 
learned.  
The Atharvaveda also refers to maidens qualifying by brahmacharya, the disciplined Life of 
studentship, fit for married life in the second ashram i.e. Grihastha ashram. The Upanishad also 
emphasizes that, the men and women were equal participants of knowledge. 
Rigvedic society was based on monogamy and was patriarchal. The Institution of monogamy is 
the recognition of the high social status of women. The Brihadaranya Upanishad mentions a 
ritual by which a person prays for the birth of a daughter to him, who should be Pandita or 
learned lady.  
The Grihya – Sutras mention how wife uttered Vedic Mantras, along with her husband at 
religious ceremonies, Jaimini’s Purva – Mimansa also deals with the equal rights of men and 
women to the performance of the highest religious ceremonies.As the society got much more 
settled and was not subjected to the pressure of continuous invasion, the position of women 
became subject to deterioration. 
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The majority religion in India, Hinduism assigned a lower status to women. The ancient law 
giver Manu prescribed, “A women must never be independent”. The life of an ideal Hindu wife 
is to be spent in the service of her husband; she ought to be a “pativrata”.  
A Hindu woman was expected to be an obedient daughter, faithful wife and devoted mother. 
Marriage was the single important event in her life and it took place soon after puberty. Thus 
child marriage came to be a norm which implied that, young girls were not involved in decision 
making process of selecting their husbands. The custom of Sati, the proscription of widow 
remarriage even when she is widowed as a child, the insistence on dowry etc. rendered Hindu 
women a non-person. In addition prohibition of inter religious and inter-caste marriages 
compelled some women into prostitution or commit suicide. 
Indian protestant religions like Jainism, Buddhism, Veershaivism, and Sikhism under took 
reform movements to improve the conditions of women. However, the status of women 
continued to be similar to that in Hinduism. The Hindu code Bill and the Constitution consider 
these religious groups as Hindus, hence, the same civil code is applicable to them. 
 
Islam religion in theory accepted social equality to men and women but does not allow women to 
have equal participation in religious field. Islamic marriage is a contract, still it does not give 
equal rights to men and women, polygamy is allowed and easy divorce is granted to the husband 
only. The middle class Muslim Women are not allowed to participate in social activities and they 
are expected to observe pardah especially while moving in the streets. Most of Muslims in India 
are patrilineal except the Mopla Muslims in Kerala and Lakshadweep. 
 
Classical Christianity does not accept equality to women but it emphasizes monogamy and 
nuclear family, which ultimately results in freedom of women, and individuality. Indian 
Christian women are still not given equality in the religious matters and property rights. Thus the 
position of women in India has remained subordinate to men. In general female child is less 
wanted and less cared as compared to the male child. The girl is given secondary position in the 
household, in respect of food, dress, schooling, healthcare etc. They are rarely assigned outdoor 
responsibility. The type of education, subjects selected, occupations projected as desirable to 
them lead to reinforcement of an inferiority complex among them. 
 
“ Indian daughter is not served from the company of her mother and the other women in the 
household, although like her brothers, she continues to be cared for by her mother, albeit more 
casually than before, as she gradually learns to be like her mother by taking care of herself as 
well as the other younger children in the family. Late childhood also marks the beginning of an 
Indian girl’s deliberate training for how to be a good women, and hence the conscious 
inculcation of culturally designated feminine roles. She learns that the virtues of womanhood, 
which will take her through life, are submission and docility as well as skill and grace in various 
household tasks”.  
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However, female culture as reflected in ballads, wedding songs and jokes, women tend to react 
against the discrimination of their culture by describing men as vain, faithless and childlike. All 
these factors help to reduce the damage to a girl’s self esteem when she realizes that she 
isconsidered inferior to a boy which she discovers when she becomes aware of gender identity in 
the late childhood.  
It is often said that the inherent strength of a society, a culture and a system is judged by the way 
its women are treated and the role assigned to them by the society. The great socio-religious 
revolutionary saint, Swami Vivekananda stated that, the country which had no respect for 
woman-hood could never become great. He said, “If you do not raise the woman who is but the 
living embodiment of the Divine Mother, do not think that there is any other way for nation to 
rise”. 
To speak of gender equality is to speak about the world where ideal situation would be that both 
men and women are treated equal in all respects. Although the Indian religion and philosophy 
consider womanhood nearer to divinity and our religious scriptures assign respectable position of 
pride and honour to a woman and womanhood has been worshiped with high respect in our 
history, still in reality this contemplated equality has remained a myth. Gender equality is an 
important issue of human rights and social justice not only in India but also in the world as a 
whole. It has been recognized that efforts to promote gender equality between men and women 
can along contribute to the overall development of human society, despite this consciousness and 
greater awareness of the role of women; they are treated equal to men in any society. 
Consequently women continue to suffer from various deprivations. 
 
The Political Movement 
The status of women towards the last part of the British rule in India i.e. in the first quarter of 
19th Century, some remarkable social changes took place. Law relating to Abolition of Sati in 
1829, suppression of Female Infanticide etc., were the steps taken towards liberation of women. 
Introduction of English as a medium of education provided a gateway to the changing ideas of 
Western liberalization and democracy, based on the ideals of individual freedom, liberty and 
secularism. The social reformers like Raja Ram Mohan Roy, Ishwar Chandra Vidyasagar, M.G. 
Ranade Dayanand Saraswati, Swami Vivekanand, Dr. Anne Besant, Sister Nivedita contributed 
significantly to the social reform movement in India, and aimed at liberating women by fighting 
against social evils like sati, purdah, child marriage, female infanticide, prevention of widow 
remarriage, devadasi system etc. 
The Indian nationalist movement under Gandhiji’s leadership contributed towards a significant 
change in the prevailing attitude towards women. Thousands of men and women both from rural 
and urban areas joined the Non-co-operation Movement in 1921 and Civil Disobedience 
Movement of 1930 in response to the call of Gandhiji and faced police and prisons.  
 
The All India Women Conference was formed in 1927 which was an important milestone in the 
march of women towards equality. A series of laws like Child marriage Restraint Act, Hindu 
Women’s Right to Property, Widow Remarriage Act and several other laws regulating the 
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fixation of working hours and working conditions were passed. This provided an opportunity for 
the women to participate in politics and several other fields. 8 
The charter of the United Nations signed in San Francisco in 1945, was the first international 
agreement to proclaim gender equality as a fundamental human right. “Since then the 
organization has helped to create a historic legacy of internationally agreed strategies, standards 
and programmes and goals to advance the status of women world wide”  
For the advancement of women, the plan of action has been on forefronts. These are, promotion 
of legal measures; mobilization of public opinion, and international action; training and research 
including the compilation of gender wise statistics and direct assistance to disadvantaged groups 
etc. “To day the central organizing principle of the work of the United Nations is that,” No 
enduring solution to society’s most threatening social and economic problems can be found 
without full participation and empowerment of the world’s women on an equal footing with that 
of men in all spheres, including governance, administration and political process. 
Indian Independence in 1947 has marked a major step in the march towards improvement of 
social status of women and also in the process of development of women. As India emerged as a 
Sovereign Democratic Republic in 1950, it provided a strong judicial base to the status of women 
at par with men in the male dominated society. The constitution of India which came into effect 
on 26th January 1950, guaranteed to every citizen men or women, some basic Fundamental 
Rights which emphasized “equality of status and of opportunities and also enumerated the 
principles of welfare state in its Directive principles, of state policy. The Part III of the 
constitution includes Articles 14, 15 and 16(2) 21, 23 39(a), 39(d), 39(e) etc. prescribe equal 
treatment for both men and women in all economic and social activities including educational 
and cultural activities. The Directive principles as enumerated in part IV of the Indian 
Constitution provide the base for equality of women in India. 
 
United Nations’ adoption of Universal Declaration of Human Rights on 10th December 1948 
provided for legal equality of sexes in Article 2, had also its impact on woman development.  
 
In the year 1967 the United Nations delegation of Human Rights postulated the principle of 
equality of men and women and advocated its universal recognition in law by all countries as an 
absolute and necessity. It was expected that countries should assume equal rights to men and 
women, because denial of such rights to half of the humanity across the world would amount to 
injustice and also it would be incompatible with human dignity, political stability and social 
homogeneity. As Indian Government is a party to the Declaration of 1967, it has also committed 
to the ideal of eradication of gender discrimination in all its forms including political 
discrimination. 
Indian Government enacted several progressive laws such as Hindu Marriage, and Succession 
Act 1956, Right to inheritance Act, Hindu Women’s Right to property Act 1973, Medical 
Termination of Pregnancy Act 1971, Dowry prohibition Act, Family Court Act 1984 etc. aimed 
at bringing about significant changes in the status and privileges leading to legal empowerment 
of women. The passing of Muslim women’s protection of Rights and Divorced Act 1986 was a 
step in the direction of improving the status of Muslim Women also. 
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The year 1975 was adopted as the international women’s year. At the same time the First World 
conference on women was held in Mexico City, which emphasized equality; development and 
peace. The decade 1976 – 1985 was observed as the United Nations decade for women 
development and the entire member nations were expected to take necessary steps for promoting 
the status of women. In the year 1979, the United Nations adopted the convention for elimination 
of all forms of Discrimination against women (CEDAW). An International Bill of Rights for 
women came into operation in 1981.  
 
The second world conference on women was held in Copenhagen in 1980, which adopted & 
programme of Action for women in the world. The third World Conference on Women was held 
in 1985 at Nairobi. The main outcome of the conference was, the Nairobi Forward Looking 
Strategies for Advancement of the women to the year 2000. This provided a framework for 
action to be taken at the national, regional and international levels for promoting development of 
women. The Fourth World conference on women was held in 1995 at Beijing in China. It 
provided a platform for Action focusing on human rights for women and to adopt gender 
perspective in all levels of planning for achieving gender equality. Thus all these developments 
at the international level and plans of action taken by the United Nations contributed 
significantly towards development of women all over the world. 
 
The Government of India established the Central Social Welfare Board (CSWB) in 1953, during 
the First Five year plan, as its part of constitutional obligation and policy priorities to promote 
welfare of women and to protect the social and economic interests of the women living in 
adverse conditions. Establishment of this board is an indication of intention of the government 
for a community development and social welfare approach to women’s problems. The need of 
organizing and uniting women workers led to the formation of women groups or Mahila Mandals 
throughout India for promoting the welfare and achieving development of rural and under 
privileged women. In order to achieve the same objective at the state level.  
The State Social Welfare Advisory Boards (SSWAB) was setup in 1954-55 in various states. It 
helped in promoting functional coordination and to strengthen linkages with the Central Social 
Board at the apex level and women organizations and voluntary agencies at the grass root level. 
The other steps taken by the government include strengthening of women workers organizations, 
and emphasizing equal pay for equal work, maternity benefit and providing crèches for children; 
the state government focused on promoting women’s education as a major welfare strategy, and 
health programmes related to nutrition, family planning and child welfare and promoting literacy 
among women. 
The Government of India had appointed the Committee on the Status of Women in India (CSWI) 
which concluded in its report that, women as a group have been adversely affected by the 
process of economic transformation. There was also a debate in Parliament. According to the 
recommendations of the committee, the National Plan of Action was worked out in 1976, which 
provided guidelines for development strategies based on United Nations world plan of action for 
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women. The plan identified important areas like health, family planning, nutrition, education, 
employment, legislation, social welfare etc. for the formulating action programmes for women.  
At the same time the Women Welfare and Development Bureau was set up under the Ministry of 
Social Welfare to coordinate policies and programmes for the development of women 
community. The Government of India appointed a Working Group on Employment of Women. 
The group studied in details the impact of development of women and emphasized development 
of women rather than welfare of women. The Seventh Five Year Plan (1985 – 90) stressed the 
need for equality and empowerment of women and for integrating them into the main stream of 
national development. There was also an emphasis on awareness about their rights and 
privileges, training for undertaking economic activities and providing employment opportunities 
for women. 
In order to accelerate the pace of development of women, the Government of India, created a 
separate department in 1985 named “Department of Women and Child Welfare”. The 
department functions as a national nodal agency and is in charge of planning and executing 
various programmes for women and also monitors other programmes related to women in other 
departments and Ministries, both at the national and state levels. In addition Women 
Development Corporations were established in various states during 1986-87, as plan priorities. 
These corporations are in charge of coordinating and monitoring women specific schemes and 
programme especially those for the development of economically backward women”. They were 
setup in different states to take up various issues related to women, such as dowry, divorce, 
atrocities on women etc. 
The Government of India thus created Institutional framework under plan priorities for the 
development of women and also introduced special schemes for women to be implemented 
throughout the country. In 1987 “Support to Training and Employment Programme (STEP) was 
launched for upgradation of skill, training and providing subsequent opportunities for the 
economically backward women, Rashtriya Mahila Kosh (RMK) was created in 1993 to meet out 
the needy of small loans and credit of poor, Rural Water Supply Programme (RWSP) and 
Minimum Needs Programme (MNP) which had special importance for women in rural areas 
having problems of drinking water. Other agencies such as ‘Council for Advancement of 
people’s Action and Rural Teaching (CAPART) are working for providing aid through 
institutional arrangements. The National Prospective plan for women (1988- 2000) led to the 
setting up of State Women Development Corporations in various states of India. 
The Eighth Plan promised to ensure that benefit of development from different sectors do not 
bypass women. “The Rashtriya Mahila Kosh” (RMK) was set up in 1993 to meet the credit 
needs of poor and asset-less women. The initial amount allotted for the Fund was Rs. 310 million 
which later on was increased to Rs. 1000 million, so as to reach the demand of poor women in 
the country. Since its inception the RMK has sanctioned and disbursed Rs. 1544 million and 
1182 million respectively, to about 5 Lakhs poor women beneficiaries through 1130 NGOS. The 
Ninth Plan made two significant changes in strategy of planning for women. Firstly, 
empowerment of women became the primary objective and secondly the attempt was to be made 
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for the convergence of existing services, available in both, women specific and women related 
sectors. The World Bank describes the picture of Women’s Status in India as under: “Women are 
a vital part of the Indian economy, constituting, one-third of the national labour force and a 
major contributor to the survival of the family.” The poorer the family, the greater its 
dependence on women’s income. Despite progress in several key indicators, a gender analysis of 
most social and economic data demonstrates that women in India continue to be relatively 
disadvantages in matters of survival, health, nutrition, literacy and productivity. More than 90 
percent of rural women in India are unskilled, restricting them to low paid occupations. Women 
generally have no control over land and other productive assets, which largely excludes them 
from access to institutional credit and renders them dependent on high cost informal sources of 
credit to secure capital for consumption and productive purposes. 
Women form the backbone of agriculture, comprising the majority of agricultural labourers in 
India. Gender divisions in agriculture are stark, with all activities involving manual labour 
assigned to women, while all operations involving machinery and drought animals are generally 
performed by men. Female agricultural labourers are among the poorest sections of Indian 
society. Agricultural wages for women are on average 30-50 percent less than those for men.  
Women have been successful in improving their status in India. Social workers and political and 
legal environment enabled them to prove themselves as an equal partner in promoting social 
economic and political development of the society. 
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Impact on Fish Reproduction under Raised Temperature 
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Abstract 
Temperature is a very much important physical regulatory factor in the lives of fishes also its 
effect reproductive processes of  the fishes. In the our present study an attempt has been made to 
analyse the main objective like the effect of increased temperature on fish reproduction. This 
study we haveresearched that water temperature has inverse effect on reproduction process of 
fishes. Water temperature more than optimum range will reduce the reproduction process. There 
is an optimal temperature range for fishes breeding. Temperature has a direct effect on gonads of 
fishes, effects on primary synthesis release of gonadotropins and regulating their ability to 
respond to pituitary stimulation. Most of fish species show gonadal activity during July- Sep 
with Temperature range 20̊ C - 32̊ C in the area of Bihar where study has been done. In our 
present study, we have recorded the average temperature range in different months of year 2014 
and correlated it with the stage of oocyte of fishes collected was collected. Specimen oocytes 
which was collected are observed and counted based on the stage of maturity. All fishes breed 
very well under optimum temperature ranging between 20 ̊C to 32̊ C.  
Keywords: Fish reproduction, Temperature, Fish breeding 
 
Introduction 
Temperature is a main and important fundamental physical regulatory factor in the lives of fishes 
and this effect is expressed particularly strongly in the control of all reproductive processes from 
gamete development, maturation, ovulation, spermiation, spawning, embryogenesis and 
hatching, to larval as well as juvenile development and its survival. In reproductively mature 
adults, temperature is generally considered to be a secondary to photoperiod in phasing 
reproductive seasonality but it has a major role in synchronising the final stages of reproductive 
maturity and also in truncating reproductive episodes. Temperature has a similarly important role 
in the modulation of post-fertilisation processes both through its ratedetermining effects on 
embryogenesis and hatching and subsequent larval development growth and survival. Changes in 
temperature and climatic condition affect aquatic life. For each organism there is a thermal death 
point. Water temperature play very important role on the physiological and biochemical 
processes in fish, and a raised temperature regime has complex effects on fish reproductive, 
nerve and endocrine systems. Increased temperature affects fat synthesis, metabolism, and the 
endocrine system which results in the failure of the generative process. Effects of cooling water 
discharge on gametogenesis have been observed in some fishes for example cyprinid. 
Gametogenesis has been observed to be accelerated by cooling water discharges, especially in 
females. In our present study we analyse the main objective like the effect of temperature 
anomalies of fish reproduction. Further this study we found that water temperature has inverse 
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effect on reproduction process of fishes. Water temperature above optimum range will reduce 
and slow down the reproduction process. For fishes breeding, there is an optimal temperature 
range. Warm temperature plays a primary role in stimulating the maturation of gonads in many 
fishes. Temperature has a direct effect on gonads, regulating their ability to respond to pituitary 
stimulation and effects on primary synthesis and release of gonadotropins. For example, studies 
on fishes show that there is often a wide gap between tolerance and preference profiles. Carps 
labeo rohita have upper thermal tolerances in the 22–32 ̊C range. This means that temperatures 
that might not be high enough to elicit tolerance-related responses in captivity can induce 
significant preference-related effects in the natural environment. Temperature effects on 
reproduction can be differentially expressed under different photoperiod regimes and recent 
experiments on tropical common fish show that temperature effects are modulated by nutritional 
status (Donelson et al. 2010). Some species exhibit variation in thermal reaction norms across 
their geographic range that indicates some capacity for acclimation and adaptation to temperature 
gradients (Angilletta 2009;Gardiner et al. 2010), and potentially to a changing climate. The 
adverse effects on fish reproduction can be caused by raised water temperature may be related to 
two unconnected phenomena. First, the elevated temperature regime during the winter period 
may deplete the fat stores by increasing the metabolism at a time of the year when feeding 
opportunities are scarce. This situation may be harmful to the female production of gametes 
more than the male and may eventually lead to regression of the ovaries as was observed in 
roach. Second, the water temperature anomalies may interfere with the hormonal regulation of 
gametogenesis of fishes. The combination of these two effects of an elevated temperature regime 
could lead to regression of gonads as well as other types of gonadal malfunctions. In our present 
study, fishes species like Labeo rohita, Catla catla, and Cirrhina mrigala, are known to breed 
only once a year during the monsoon season which is July to September). Photoperiod, 
temperature and seasonal rainfall, among other factors, are important in regulating reproductive 
cycles in fishes. These species show gonadal activity during July - Sep at the Temperature range 
20̊ C - 32̊ C but in the month from April to June when temperature will be above 32̊  C 
reproduction rate was  reduced. It has been observed the Higher temperatures diminish the 
solubility of dissolved oxygen and thus decrease the availability of this essential gas. 
 
Materials and Method 
For study the effect of raised temperature and aquatic variation on fish reproduction in the 
various fish species of the study area, seasonal samplings were done from various study plots. 
Various sampling methods or fishing gears like cast net, scoop net, gill net and a circular net 
were used. Counts was done fortnightly from 24 different fixed stations covering an area of one 
meter square in the study plots and the fish population was estimated separately for both fragile 
ecosystem habitat (F) and natural habitats (NH) and expressed in average. A number of studies 
were carried out on the fish fauna of various protected areas in Darbhanga. Here we have done 
studied the species wise distribution of fishes. The scholar found 40 species from Bangli region. 
The most dominant family was Cyprinidae with 26 species. Scholar made a review of fresh water 
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fishes from Bihar. A total of 146 species belonging to 10 orders, 27 families and 61 genera were 
recorded so far from it same regions of Darbhanga. This includes 24 species of fishes of which 
19 were reported from Southern and 05 from Northern of study field.  
 
Method 
Different species of fishes, which were studied, including carps, catfishes, murrels, and other 
species. Ripening or ripe ovaries were then taken from the main breeding months of fishes and 
cut into small portions and fixed in Bouin's fluid. On hardening, they were opened in glass dishes 
and the oocytes carefully separated from the adhering tissues. All the oocytes which was 
obtained were measured under a micro meter eye-piece. In which species where the ovary was 
very large, only a portion was taken for the oocyte measurements. Generaly three to four average 
sized individuals of each species were selected for the oocyte study and from these fishes a 
typical condition was laid down on the basis of its predominance to illustrate the distribution of 
oocytes in that species. In each individual roughly 50 to 100 eggs were measured. 
 
Result & Discussion 
The health, growth and reproduction of fish are directly related to the quality of water in which 
the fish are raised. Water temperature is most important physical factors affecting fish 
reproduction. The proportion of fish breeding within each temperature treatment declined with 
increasing temperatures. 
 
Conclusion 
All fishes breed very well under optimum temperature ranging between 20 ̊C to 32̊ C. From 
January Month onward the atmospheric temperature shows a regular rise reaching its maximum 
in mid-Month of June. In these months we can see a greater range of variation in the maximum 
and minimum temperatures. Fishes of  Darbhanga region for example the species Labeo rohita, 
Catla catla, and Cirrhina mrigala, are known to breed only once a year during the monsoon 
season  which is July – September. 
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nfyr “kCn dh O;qRifÙk laLd`r dh ^ny* /kkrq ls gqbZ gSA bldk vFkZ gS oSlk euq’; tks “kksf’kr] misf{kr] 
oafpr vkSj ihfM+r gksA dqN fo}ku nfyr “kCn dh O;qRifÙk ^ny* “kCn esa ^Dr* izR;; tksM+dj nfyr “kCn 
dk fuekZ.k gksuk ekurs gS fdUrq bls mi;qDr ekuus esa dfBukbZ gSA vxj ^ny* “kCn esa ^br* izR;; 
tksM+dj ^nfyr* “kCn dk fuekZ.k djrs rks ;g mi;ZqDr tku iM+rk gSA bl vk/kkj ij ^nfyr* ,slk 
fo”ks’k.kokph “kCn cu tkrk gS ftlls dbZ lkFkZd vFkZ fudyrs gaSA tSls ny esa lek;ksftr] nyksa ds 
yksx vkfnA Hkkjrh; vkSj vUrHkkZjrh; “kCndks”k esa ^nfyr* ,d ,slk vfLerkcks/kd “kCn gS ftlds vFkZ 
dks cks/k ds Lrj ij le+>us ds fy, laHkor% fdlh O;qRifÙk dh vko”;drk ugha gksuh pkfg,A ^nfyr* 
“kCn vc ml tkfrokpd nk;js esa c¡/k x;k gS ftls ge “kksf’kr] ihfM+r vNwr dg ldrs gSaA Hkkjr vkSj 
Hkkjr ls ckgj ftrus Hkh o.kZ gSa muesa ;gh ,d ,slk o.kZ gSftUgsa fHkUu dkyksa esa fofHkUu ukeksa ls tkuk 
tkrkjgk gS tks vkt ^nfyr* ds uke ls LFkkfir gks x;k gSAfofHkUu “kCndks”kksa esa nfyr “kCn dk 
foHkktu fuEu izdkj ls fd;k x;k gS&a 

1- Ukkyank fo”kky “kCn lkxj &a¼d½ elyk] jkSank ;k dqpyk gqvk ¼[k½ u’V fd;k gqvkA1 
2- fgUnh&alaLd`r&adks”k&a¼d½ [kf.Mr] pwf.kZr]efnZr ¼[k½ vLì”;] vUR;t ¼x½ ukf”kr]/oaflrA2 
3- laLdr̀&afgUnh&adks”k&a¼d½ VwVk gqvk] phjkgqvk] QkM+k gqvk] QVk gqvk] VqdM+s&aVqdM+s fd;k gqvk 

¼[k½ [kqykgqvk] QSyk;k gqvkA3 
4- ejkBh “kCn dks”k&a¼d½ nfyr ¼la0 fo0½&arqM+fcysys] pqj mysys] eksMysys¼[k½ vaxszth&afMizsLM 

DyklstA4 
5- laLdr̀&avaxzsth fMD”kujh&a¼d½nfyr&aosnukvksa ds dkj.k ân; ds VqdM+sgks tkrs gSa] uk”k ugha ¼[k½ 

nfyr%czksdu] VkpZ] oLVZ] js.V] fLIyVA5 
6- Kku&a“kCn&adks”k&a¼d½ ny&adVk gqvk]VqdM+k] va”k] E;ku] iÙkh] i=] Qwy dh ia[kqM+h ¼[k½    

nyu&apw.kZ djuk] ihluk]dqpyuk] uk”k] lagkj] mPNsn] fonkj.k ¼x½nfyr% jkSank] dqpyk] nck;k 
gqvk] inkØkarA6 

7- fgUnh Ik;kZ;okph dks”k&a¼d½ dqpyk gqvk]efnZr] elyk gqvk] jkSank gqvk ¼[k½ iLrfgEer] grksRlkg 
¼x½ vNwr] tutkfr] fMizsLM DyklA7 

8- fgUnh “kCn lkxj&a¼d½ elyk gqvk] efnZr ¼[k½nck;k] jkSank] ;k dqpyk gqvk  ¼x½ [kafMr ¼?k½ 
fou’V fd;k gqvkA8 

 

Åij mfYyf[kr ^nfyr* “kCn ds vusd vFkksZa ls Lokra«;vkSj vfLrRo ds fy, ,d xgjh NViVkgV 
/ofur gksrh gSAlgh vFkksZa esa ns[kk tk, rks nfyr “kCn ^nyu* dk ghizrhd ;k Ik;kZ; gSA nfyr “kCn dks 
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Hkkjr vkSj Hkkjr lsckgj yksxksa us Hkh fofHkUu rjhdksa ls izrhfdr djus dhdksf”k”k dh gSA tSls Jherh~ ,uh 
oslsUV us nfyr dkŝ fMizsLV Dykl*] foosdkuan us ^nfyr*] egkRek xk¡/khus ^gfjtu*] lksgu iky lqeuk{kj 
us ^pqHku* dgk gSA blh“kCn dks fgUnh esa ^nfyr*] laLdr̀ esa ^nkl*] vesfjdhesaa ^fuxzk*] vÝhdh esa ^v”osr*] 
ejkBh esa ^cfgf’d`r*fgUnh dh ns”kt Hkk’kk esa ^ljdkjh if.Mr* rFkk Hkkjrh;lafo/kku esa ^vuqlwfpr tkfr* 
ds :Ik esa iz;qDr fd;k x;kgSA i=&aif=dkvksa tSls vuk;Z Hkkjr] ewduk;d] fgek;rh]vaxqÙkj] lkfjdk] 
pk¡n] gal] rn~Hko] dFkkns”k] ek/;e]vkyksspuk] yegh] d̀frdk] uofud”k] lapsruk] okd~]cgqopu] okxFkZ 
vkfn i=&aif=dkvksa esa nfyr fo’k;dizdkf”kr ys[kksa esa nfyr ds fy, nfyr “kCn dk gh iz;ksxfd;k 
tkrk gSA dchj] jSnkl] ihik] lsu] jTtc] jfonkl] nfj;k vkfnfgUnh ds fuxZq.k lar dfo;ksa us nfyr ds 
fy, uhp] vNwr]pkaMky] nhu&aghu vUrsokflu vkfn “kCnksa ds iz;ksxfd;s gaSA 

lu~ 1919 esa Hkkjr esa nfyr “kCn dk izpyugqvkA fiNM+k oxZ vk;ksx dh fjiksVZ esa bl “kCn dkmYys[k 
djrs gq, dgk x;k gS] ^fczfV”k “kklu ds nkSjku*^ek.VsX;w psEl QksMZ fjQkElZ* }kjk vf[ky Lrj ij 
nfyroxZ ds fy, vusd ljdkjh fudk;ksa esa izfrfuf/kRo iznkufd;k x;k rFkk mlh vuq:Ik 1919 esa 
ljdkjh Hkk’kk esanfyr oxZ loZxzkgh cu x;k Fkk] ftlesa vuqlwfpr tkfr;k¡]vuqlwfpr tutkfr;k¡ rFkk 
fiNM+s oxZ ds yksx “kkfeyFksA*9 

O;kidrk dh nf̀’V ls fopkj djrs gq, mDr fjiksVZesa fiNM+s oxZ dks Hkh nfyrkUrxZr ls fy;k x;kA 
vkxsds fnuksa esa dqN ladqfpr fVIi.khdkjksa us nfyr “kCndks ^iru* ds varXkZr ls fy;kA blls “kCn dk 
LokfHkekupksfVy gqvkA laHkor% bUgha fLFkfr;ksa ls izHkkforgksdj Hkkjrh; vf/kfu;e 1935 ds varxZr 
^nfyr* “kCn dsLFkku ij vuqlwfpr “kCn j[kk Xk;kA lkIrkfgd i= ^ukxlsu*esa nfyr “kCn xqYkke ds vFkZ 
esa ;g dgrs gq, iz;qDrfd;k x;k fd nfyr usrk Hkhejko vacsMdj us Hkh blh izdkjdk iz;ksx fd;k FkkA 
bl lanHkZ esa MkW0 dkyhpjulusgh dgrs gSa&a ^vkt Hkh nfyr laKk ls ge vid’kZ dkHkko ugha ysrsA lp 
rks ;g gS fd gesa bl Hkzeiw.kZ cglds dqgkls ls vius vki dks fudkyuk gksxkA vkRefu;af=rgksdj 
vkReeaFku tkjh j[krs gq, fu’d’kZ [kkstuk gksxk]vU;Fkk nfyr ys[kd vius /;s; ls HkVd tk,xkA gesa 
gjlaHko HkVdko] Vdjko vkSj fc[kjko ls vius vkidks cpkukgksxkA* 10 t; ukjk;.k ikaMs; us ^nfyr* 
“kCn dh fuf”pr ifjf/kdk fp=.k djrs gq, dgk gS] ^laoS/kkfud n`f’Vdks.k lŝ nfyr* ls vk”k; mu yksxksa 
ls gS tks lafo/kku dh /kkjk341¼1½ vkSj ¼2½ ds vUrXkZr vuqlwfpr tkfr esa j[ksx;s gSaA blds vUrXkZr ns”k 
dh yxHkx 16 izfr”kr tula[;k fufgr gSA*11 

bl ns”k esa le;&alEk; ij vNwrks)kj ,oa nfyrks )kj ds fy, vusd laxBuksa ,oa laLFkkvksa }kjk nfyr 
“kCn dkiz;ksx fd;k x;kA tSls czã lekt ¼1828½] jktkjke eksgujk;] LkR; “kks/kd lekt ¼1873½] 
T;ksfrckjko Qwys]iq.ks] vk;Z lekt ¼1875½ n;kuan ljLorh] eqacbZ]nzfoM+ dM+xe ¼1916½ jkek Lokeh uk;d] 
psUubZ]tkfr&aikfr rksM+d eaMy] lhrkjke] iatkc] gfjtu lsod la?k]egkRek xk¡/kh] xqtjkr vkfnA ij 
^nfyr* “kCn dk lcls tq&gt;k:,oa deZB iz;ksx lu~ 1924 esa Hkhejko vacsMdj }kjk^cfg’dr̀ 
gfrdkfj.kh lHkk* ds ek/;e ls gqvkAejkBh lekt lq/kkjd T;ksfrckjko Qwys us 19oha“krkCnh esa nfyr 
“kCn dk vkajfHkd iz;ksx fd;k fdUrqdqN fopkjdksa dk ekuuk gS bl “kCn dk izFke iz;ksx vacsMdj th us 
fd;kA ij vxj okLrfod :Ik esa ns[kk tk, rksbldk izpkjkRed vkSj oSKkifud iz;ksx 1970 esa 
^nfyriSaFkj* uked jktuhfrd laxBu us fd;kA ;g nfyrksa dk ,dtq&gt;k: laxBu gS ftls ejkBh 
Hkk’kk esa ^&gt;ky laxBu* dgk tkrk gSA bl ny us ^nfyrksa esa vuqlwfpr tkfr]vuqlwfpr tutkfr] uo 
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ckS) etnwj] Hkwfeghu xjhc fdlku]mPp oxZ ds vkfFkZd ,oa /kkfeZd n`f’V ds fiNM+s yksxksa dh x.kuk dh 
gSA*12 vxj Lora= gksdj nfyr “kCn ij fopkj fd;k tk; rksnfyr ”kCn ;q)jr vkneh vkSj ekuo 
eqfDr dk “kCn gSAnfyrksa dks mRFkku pkfg,A mRFkku ds fy, mls ^o.kZ*vkSj ^”kkL=* nksuksa ls eqfDr 
pkfg,A ^nfyr “kCn tgk¡O;fDr dks viuh vfLerk LokfHkeku vkSj xkSjiw.kZ bfrgkl ij n`f’Vikr djus dks 
ck/; djrk gS] ogha ij voufr] oÙkZekufLFkfr vkSj frjLdr̀ thou ds fo’k; esa lkspus ds fy, foo”k 
djrk gSA nfyr “kCn vkØks”k] ph[k] osnuk] ihM+k]?kqVu] vkSj NViVkgV dk izrhd gSA* 31 MkW0 /keZohj 
Hkh ;g Lohdkj djrs gSa fd ;g detksj ugha ,d “kfDr gSA^nfyr* “kCn Hkk’kkokn] tkfrokn vkSj {ks=okn 
dksu dkjrk gS rFkk iwjs ns”k dks ,d lw= esa fijksus dk dk;Z djrk gSA*13 

^nfyr* ds Lo:Ik ij foe”kZ djus ls igys gesaHkkjr dh lkekftd O;oLFkk dks le>uk gksxkA bls 

le>scxSj foe”kZ v/kwjk gSA ftls ge nfyr dgrs gSa ;k nfyr gSog gtkjksa o’kksZa ls lkekftd] 
jktuhfrd] lkaLd`frd] vkfFkZd n`f’V ls izrkfM+r gSA “kks’k.k] }s’k] oSeuL;vkSj mis{kk ls nck gqvk gSA og 
viuh vfLerk dh [kkstesa tkx:d gSA bfrgkl vkSj vrhr mlds fy, udZ dh ;krukgSA og mls dksbZ 
igpku gh ugha nsrk gSA lPpkbZrks ;g gS fd fgUnh esa nfyr lkfgR;dkjksa ds :Ik esaftudk uke vkrk gS 
os nfyrksa ds lkekftd cnyko ds fy,dksbZ lkFkZd dne mBk ugha ik;s gSaA ijEijkxr vkn”k 
Z]ekU;rkvksa] LFkkiukvksa dks rksM+rs gq, mUgksaus dksbZ ,slk ifj.kke ugha fn;k ftl ij pydj nfyr lekt 
vius vieku tud thou ls mcj ikrkA bfrgkldkj bl rF; dk [kqyklk djrs gSa fd fl) dfo;ksa 
vkSj HkfDrdky ds dfo;ksa esadbZ nfyr Fks fdUrq mUgksaus Hkh dksbZ lkekftd psruk ugha trkbZA gk¡ ! 
O;ofLFkr :Ik ls 60 ls 90 dsn”kd esa dbZ ,sls jpukdkj gq, ftUgksaus nfyr psruk dks,d okn vFkok 
fopkj le>dj muds m)kj vkSj LokfHkeku dhj{kk ds fy, lkfgR; dh jpuk dhA ij ogk¡ Hkh ,d deh 
Fkh fdos nfyrksa dh ihM+k ds lkFk viuh varjaxrk LFkkfir ugha dj ik;sA mUgksaus o.kZ&ala?k’kZ dh 
txgoxZ&ala?k’kZ dks izeq[krk nhA os nfyr lkfgR; dh d:.kkls ckgj jgs vkSj nfyr lkfgR; ds eq[; 

ljksdkjksa ls viuk vkReh; laca/k LFkkfir ugha dj ik;sA nfyr fpUrd d¡oy Hkkjrh ds vuqlkj] 
^vk/kqfud fgUnh nfyr lkfgR; og gS tks nfyr eqfDr ds lokyksa ij iwjh rjg vacsMdj oknh gSaA 
lkekftd] vkfFkZd vkSj jktuhfrd lHkh {ks=ksa esa mlds ljksdkj os gSa tks vacsMdj ds FksA*14 

MkW0 vacsMdj xk¡o dks Hkkjrh; x.kra= dk “k=q ekuk gSA os lgh Hkh gSaA D;ksafd xk¡o fgUnqvksa dh 
czkã.koknh vkSj iw¡thoknh O;oLFkk dhjh<+ gSA czkã.koknh vkSj iw¡thoknh dk tUe xk¡o esagh gksrk gSA MkW0 
vacsMdj ds vuqlkj Hkkjrh; xk¡o fgUnqvksa dh lkaeroknh O;oLFkk dks cukus dh QSDVªh gSA muesa 
czkã.kokn] lkaerokn vkSjiw¡thokn dh lk{kkr voLFkk,¡ ns[kh tk ldrh gSaA mue saLora=rk] lerk vkSj 
ca/kqRo dk dksbZ LFkku ugha gSAlaHko gS fd Hkkjrh; xk¡o czkã.kksa ds fy, LoxZ gksa fdUrq nfyrksa ds fy, rks 
ujd gSA ;gh dkj.k gS fd nfyr lkfgR; xzke iapk;r O;oLFkk dk dÍj fojks/kh gS vkSj mlds fouk”k esa 
gh czkã.kokn] lkaerokn vkSj iw¡thokn dk var ekurk gSA vjLrw us dgk Fkk] ^vlekurk Økafr dk 
ekSfyd dkj.k gS vkSj Økafr dh Tokyk laiw.kZ lekt dk sHkLelkr dj nsrh gSA vr% lekt esa fodkl] 
le`f) ,oa veu pSu ds fy, lekurk dk gksuk furkar vko”;d gSA* bl dFkuesa lR;rk gSA nfyr 
gekjs lekt dk egÙoiw.kZ vkSj cgqrcM+k fgLlk gSA bls eqV~Bh Hkj yksxksa dh lqfo/kk Hkksxh ekufldrk dh 
ifjr`fIr ds “kksf’kr vkSj gkf”k;s ij ugha j[kk tk ldrkA vxj izkphu /keZ”kkL=ksa dks NksM+ ns rks Hkh 
vktknh ds Ik”pkr~ bldk Lo:Ik ftl rsth ls cnyuk pkfg, Fkk] og ugha gks ldkA vkt Hkys ghge 
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lekurk vkSj ca/kqROk dh ckr dj ysa] dfork] dgkuh vkSj miU;klksa dh ckr dj ysa fdUrq gekjh 
ekufldrk esa cgqr T;knk QdZ ugha vk;k gSA vkse izdk”k okYehfd rks ;gk¡ rd dgrs gSa&*â tkfr vkfne 
lH;rk dk uqdhyk vkStkj gStks lM+d pyrs vkneh dks dj nsrk gS Nyuhu tkus fdl gjketkns us 
Mky fn;k tkfr dk Qanktks u gesa thus nsrk gS u rqEgsaA*^ij jpukRedrk ds lkFk&alkFk fØ;kRedrk dk 
gksuk Hkh vko”;d gSA vkt rd tgk¡&atgk¡ nfyrksa dks mudk vf/kdkj fnykus okys yksxksa vkSj laLFkkvksa 
us muls vius ljksdkj LFkkfir fd;s gSa Lo:Ik esa ifjoÙkZu vk;k gSA blfy, vko”;d gS fd nfyr 
viuk usr`Ro Loa; djsaA vkusokyk le; mUgha dk gSA foosdkuan us Hkh dgk Fkk fd vxyk le; “kqnzksa dk 
gksxk fdUrq esjk earO; gS fd vkusokyk le; “kqnzksa dk ,d iw.kZ euq’; dk gksxk ftldk thou ekuoksfpr 
xfjek ls ifjiw.kZ gksxk 
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